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( External Ceiling ) >l il -
( duo to solar ) peedll e 4l Jlaal -]

Q=U x A x CLTD ¢y

4le Juasig cooling load temperature difference ) ( CLTD) sl Cus
o al) 50 e laay 5 YL GalAl) (Y4 Jgan ) g dT 35S

( duo to conduction ) sl duasill Jleal -

Q=UXxAXAT

Aall aadiud Caa ye Al g Cake (S g Juadi Al il J Y1 Al 3Gl

.( Conduction ) ¢ sall Juasill e daitill Jlaall) luad 4810l

Ol Cm Jaady 45T A1 Gl gl s Gl A8 3 el L a5 1Y) - A gala
S~ Jrasi des s gaie Ul o) all Jeadl Covni Uil Cala jie HAl 5 caSa
Agddl) b <L s Al ) A8 e, ((Conduction)

Jleaa¥) S gani Ale 5 Lgmpan An A Jlaa¥) Gl (g gl S iy o

Q design (ex) =Q total X 1.1 T~ fos

( Internal loads) &dalall Juay! : L

( People ) s=laiy) -\
QS — N X S (Sen3|b|e)‘h&w d\.A;\ l

Qu=NxL ( Latent ) 4ialS Jleal -

Jaall (L) ¢ padill Ga snall 55l yall daall (S) ¢« palai¥laxe (N) dus
dals Gadill elal g Jee dagda CMEAL (S & L ) 4 a5, adnill (lSl (5 ) all
33 o Juani g Azl s jleall e ciling Gallall (il i 4auSs af yall Sl
r0sSaAale 5 a0 S (EA s ) LSS Sl (V12X Jsan ) el 35811 (e il

Q people — Qs+ QL

ﬂwizr/:\xl ) ) ) ) w.\fwj\ﬁ/ﬁb\sﬁ\
) eYoroyrot /o Egyptian Engineering Syndicate CVYYYOL00EA [ o
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( Ventilation Latent Load ) 4¢3l e 8l (elSl Jasd) ; Lol
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QL = 0.68 x A® x CFM x pbf

o) 5el) 4 Jin sSaud) Aoy 530 o A () o e Jomniy

0 O

Fig 3 o b A% 0 ) ey

G dpa Hjlall Jlaal) (e il Jlaal) UK poanty 2 a1 AS Gl 2ey @
W 5 A gunall Jlaa ) (555 G sle ) e ae 5l Lad 5 40800)
D sle Jeanil 4Kl Jlaay) Sl

B QS (ex, in) + QS “yv”

Grand Sensible Heat :
Qs

Grand Latent Heat : Q . QL (e + QL gy

Total Grand Heat : Quwm =0Qs + Q Btu/hr

|

o) sedl Agliasan o Jo¥ Caviaill - 3,0 " TR"  |€e— VY000 «e— =

ﬂwizr/:\xl ) ) ) ) w.\fwj\:f/ﬁb\sﬁ\
) eYoroyrot /o Egyptian Engineering Syndicate CVYYYOL00EA [ o
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( Demand Load ) &8 sl ()i e cugihall ledll Jaall Callia 138 5 ( Max Load )
bl 8 S saall G ey sl DA (@il ) QS Jala o) ) o 555 el e Y Y
DhiieY) 23D a3l aadaall g Caall Ga e (e S 258 Y 0 e e i GlAYs
o A g (Bl ) A4S 3 el Gl Jala o) 33U ( Diversity Factor ) gt Jalze
L(0.9= 304 e ¢ 0.75 = prkae alaly 333

Demand Load = Max Load x diversity Factor

Jyanll A4S gy s 5 (Part 1, Ch 4 ) LuJlS 28 e Example 1,2 b s
Peak Solar Heat Gain (SHG ) e

A room with equal glass areas on the West and South at 40 ° North latitude.
find Peak Solar Heat Gain

Solution:

From Table 15

Solar heat gain Solar heat gain
September 22 2:00 3:00 4:00 p.m November 21 2:00 3:00 4:00 p.m
West 99 1:39 149 West 74 100 91
South 110 81 44 South 139 104 59
Total 209 220 193 Total 213 204 150
Solar heat gain * The peak solar heat gain to this room occurs at 3:00 p.m
October 23 2:00 3:00 4:00 p.m on October 23. The peak room cooling load does not
West 88 122 117 .necessarily occur at the same time as the peak solar heat gain
South 137 104 59 because the peak transmission load, people land, etc., may
Total 225 226 176 .occur at some other time
115/ slel : :
i J;::\\/wg: J/JZ Egyptian Engineering Syndicate -J::v:?jo ;Z/\i\i



External Loads

Direction SHG ( ) Area=1*h (m2) Qsensable Qtotal = Num * Q
N Qsensible(N) = SHG(N) * A(N) * f(N)
S Qsensible(s) = SHG(s) * A(s) * f(s)
Solar
Glass E Qsensible(E) = SHG(E) * AE) * f(E)
w Qsensiblew) = SHGw) * Aw) * fw)
Conduction Qsensible = Ug * Ag (total) * AT
Direction CLTD ( ) Area=1*h (m2) Qsensable Qtotal = Num * Q
N Qsensible(N) = UN) * CLTD(N) * A(N)
S Qsensible(s) = U(s) * CLTD(s) * A(s)
Solar
Wall E Qsensible(E) = UE) * CLTDE) * AE)
W Qsensible(w) = Uw) * CLTDw) * Aw)
Conduction Qsensible = Uw * Aw (total) * AT
Direction CLTD ( ) Area=1*h (m2) Qsensable
Solar Qsensible = CLTD * A
Roof
Conduction Qsensible =U * A* AT
Direction CLTD ( ) Area=1*h (m2) Qsensable
Solar
Floor
Conduction Qsensible=U * A* AT
(Sum ex) * 1.1
i daal s/ dlae s ) 26/ ualadll
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Internal Loads

Item Num S ( ) L ( ) Qs=Num*S Q1= Num * L Qtotal = Qs + QI

People

Light

Electrical equipment

Kitchen machines

Sum In

Ventilation (fresh air >>>S & L)

CFM / Person Num of Persons Total CFM Aw Qs=1.08 * CFM * AT Q1=0.68 * Aw Qtotal = Qs + QI
CFM / m2 A (m2) Toal CFM Aw Qs =1.08 * CFM * AT Q1=0.68 * Aw Qtotal = Qs + QI
Total SUM
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Sl drda Al Sl g Azl )l G slaall e calisg (llall (asiall Sl 46,5
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elall Jlay laaie fay 050 all 4550 a5 Apparatus Deo Point ( ADP )
o) sall (i Bale ) Cile Alia) wi A&l A8 Jaly | S S o) el 2 5a sl
Jala ( Cooling coil ) xall cale e s 55 30 223 ( Reheater coil ) s a1 5
Fig5 ( AHU ) e sell 4 5tia sas

Fresh air %100 <l Ca e 8

Fig5

Lsh ol g i oyl Cale e (Fresh air ) vl s il o sdl ey laxie -3
e sel) (e o a0 Jaadl 45l s Aa 0 =il 5 4 (- Dehumidification)

ade 5 ( By pass ) JI duds 1385 cilal) uadly SV e Sally cilall Luadle o 5SY
0.15: 0.1 o 4l ) 555 By pass factor ( bpf ) ceems maa Jalae iy
Ll s Aa oy adading Jlai 3 il Calad GuaSle ) o) sell (g 4aSll 338 (f LS
AT Ll ( Out Air Sensible Heat - OASH ) (s swne das Lgie Land
(Out Air Latent Heat - OALH) ¢S Jas lld e Liid el s (e lla
Y A a Jleal dila) (A oty Gaadle il ) sed) (e e Sl 138 o Ul
, ( Room Sensible Heat — RSH ) ad s L Al ) Jlal)
Db WS JsY Q) 8 Lebea S SV (Room Latent Heat — RLH )

Effective Sensible heat: | ESH = RSH + ( bpf X OASH )

Effective Latentheat: | ELH = RLH +( bpf x OALH )
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gLk padi Y Sy dauia 30 all da j0 2ty i (lSe JaS o (Kedl e 4
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: Cus (Effective Room Sensible Heat Factor - ERSHF )

Sensible Heat Factor :
SHF=Qs/Qr
DosS e

RSH +( bpf x OASH )

ERSHF =
(RSH +RLH ) + bpf x (OASH + OALH )

- Aal A3ada

Saturated line guiill las adad Glaal éllyy 0.72 e J8 Y any ERSHF 48
GUEAL 2l D8 o) 5elly 2 sa sall elall jla S54 (ADP ) (gaill ddais ) Jaay MU
A1 B e o) sell paii sale ) Cale A8lialy Lian o (G LS AISSAl) 028 o alys 52l 8
) sed) A slie 32 5 JAls ((Cooling coil ) 2ol <ala e 5 55 3 223 (Reheater )
(e Aagnaa B ) seay Gl sale ) cile JLEAY A 30U 4 ) ) A8Ual) daf b jaa (S
Al ol Jalal
ds guna Jlaal e iy 2iall 5 Janal) SIS o 2a Gld) 80 1l o

Sl s (Latent ) 4uelS Juaal 43 2 53 san 5 il ()] 223 L ( Sensible)
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s e g lagaany ae LiuSe glanlity

% by 0.72 o ( ERSHF ) i Jii ( Latent ) 45alSH Jea ¥ ded 5350 -
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sale ) Cale Al oty @3 (i 0,72 (e S8 ( ERSHF ) 4 of Slad i 136 o
Dok S Re ke 4y ) ja 48l laxy Cusa (Reheater) (o

ERSHF = 0.7 ( for example )
0.73 s L i e, 0,72 S ol Al 33 3305 (g 1Y 4dle
ERSHF = (X + Rc) / (Y + R¢) where :
X =RSH + (bpf x OASH )
Y =RSH +RLH ) + bpf x ( OASH + OALH)

So: Rc= BTU/hr =—> = 3400 = (k watt)
oyl Ao shaial A 50U o) sed) ApeS aliea (V) i€y A8l ) 38 a0 2ay g

(mairzpairxvair)i‘.‘fiﬁ(Qsensible:mePxAT) Cua

* ( Cubic Feet Per MINUIECEM )| o) sed) &5l 32 o} AN Cavial)

RSH + ( bpf x OASH )
(1--bpf)*x1.08( Tgp-- Tapr)
\
IS 358 e tdle Jeaniy ¢l ) sl

sl @lldy (CFM frosn ) o>l il o) sell 4paS L Ol 5 o Ll Cun s @
Oe gl el sell dueS Giloa (Y1 Liaid (Ventilation ) 4 seil) Jleal Gl
ENEIES (CFM Return ) —&Sall QS

CFM =

CFM — CFM fresh + CFM Return
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Circular Length One Side of Rectangular Duct {a), in.
Duct 4 5 6 7 8 9 10 12 14 16 15 20 22 24
Diameter,
in. Length Adjacent Side of Rectangular Duct (&), in.
5 5
5.5 6 5
6 8 6
6.5 9 7 6
7 11 g 7
7.5 13 10 8 7
8 15 11 9 8
8.5 17 13 10 9
9 20 15 12 10 8
9.5 22 17 13 11 9
10 25 19 15 12 10 9
10.5 29 21 16 14 12 10
11 32 23 18 15 13 11 10
11.5 26 20 17 14 12 11
12 29 22 18 15 13 12
12.5 3z 24 20 17 13 13
13 35 27 22 18 16 14 12
13.5 38 29 24 20 17 15 13
14 32 26 22 19 17 14
14.5 35 28 24 20 18 15
15 38 30 25 22 19 16 14
16 45 36 30 25 22 18 15
Fig9

A e e JUmy) vie @l gAY aliall jiig adia cafs of GSLY) a8 Jsla; WS
Slie lay Lo S8 (laus ) da g ) Biia Ty 4k (i adie Al AT Jlse ) (e pda

(44*24) —> (24*18) —> (18*14) —> (18*10)

- dala Ak gala

Al B2c &M(FigS)Mﬂ\w@hd@g)ﬁu#dﬁ °
dana LIS ( Fig 9) A8l J)shY) Jgan (e Adlide i

£697 ( Air Duct Area ) =) sl b c.iaul dasall Al s (aks

G el s (Aspect Ratio ) s s aseaill b age dele e el jlial) by -]
pieal) abeall gk s Jabinaall g 5l alall Jgha oy il a5 (sl

2cm

8cm

16 m2

AR=8/2=4
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Sl s S IS b R dand) aliaall (pe 81 81 JSEN 8 dundandl Aalal) (o) Jaa
Lae (0 JS il e 33U dal) (e J8T 591 S i 301 rliall e (o5
Al e sl 3

Jala ol sl Loy il 5 ) jall S g s dulal o jliay) Jiy Al dale @l -2
dadand) daliall 30L 30 s (Heat Transfer ) (o> Al el sed) (e <l ldll
- Al Tada Aalisal) el JOUA Alaiiall 5 ) jal) £aS Lgna 2230 (A

surface )

Q HT — U x Asurface x AT

paanaill o g il daiBle JSY) g (AR =1) Js¥1 JSall oS adle

2858 g aranaill dadle) ponale @
Ay Qolua dee 315k e Jil pdaie dalise ) e adaie dalise (o JETY) 24 -
Slope max (1:7) €«— : <us Leeldl cany dag 5

Slope min (1:4) €—

L
.

Q
0 Q
Q o
Q g
g Q
g Q
Q g
Q g
Q Q
Q Q
o Q
Q g
Q
Q
o
g
0
H .
- .

X

JY Je &5 (Main Duct ) il Jbaal) ga ( Branch ) g 8 asess e -
. ( Diffuser & Grill ) J) S

a&dﬁ ||1ll

bl (e (Branch ) g 08 S e ( Volume Dumper VD ) S sialy -
e DA )5 e 7 gansall ¢ sell A8 b Saill ellh 5 (Main Duct ) (et
| AaSE Al el Sl I e all

- = B (Supply Diffuser) J e S xLs -
ﬁ == ( Volume Dumper ) L
. (Registra)
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4805 ) yall &) e g N el sl s e (Fire Dumper ED ) @S 5ok -
Ggan Al = 5 ) slaall (a2l = olall Ll c.m.‘ Sy ( Return Duct)
i) gl b @l a

Fig 11
( Diffuser & Grill ) ¢l sell zo5e e
s el gl sl 3ae a5 3laall L &y o Diffusers : Yl

Round Diff user -/

Neck Size |«—2—>

X+6"

Fig 12
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( Face Size ) 4a sl dalue Ll ( Neck Size ) 28,1 daluw (ulud e araaill () 5 5
. Glaall (o) 8 dadiivaal) A3 dalie il e () S8

(Air diffuser ) &) sell CJBA Eos e

Cralliia Cpil IS Adlsall 0685 Eungy sladll andl 8 Supply diffuser J) g s
Return diffuser laghaiie A aia gy caill 8 4dall) glSe cusa 0 (3:3.5)
Dhiall e S IS 5 Loyl aaiay STy cllbual) e Jaih adiagy o 5 5ill 128
il el

| Y
X X

2X

2Y

Fig 13
( Diffuser & Grill ) ¢! sel) z Jlaa Jid) o
: Gaob e (Diffuser & Grill ) ¢ sell z e Cia 5i o3

C(CFM ) 4BlA (a5 jlall e s¢ll S -]
AV Ipm ) ADa e Ll o) sedl Ao -2
. ( Neck Size ) Diffuser Jl 48 aas -3

( Duct Weight ) slhaall zlall S jas @

Juael S aaani iy 1a3gds (o) dshalls Gl s (k) sl sthaall lall peasy
Jie (Fittings ) <S5l <la s ol (DUCES ) o158 <l lase <ilS 61 pus zluall
28501 (ks Sl 5 Lgasiatl padinad) pliall 5548 el &) T Cijadlay ¢ S
Apaly )l

m = p X V0|ume ( tonS )
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,em“ ‘GL‘A”?;A(Volume):?mw \CLAI\:\AUS(p)LL\P
Volume ?933\ Jiag Laiy GL‘JLJ Laldll A\)S‘Y\ Cre A8 ‘;Jr. Jranig
Voume = A Xt

A=2(d+h)xL

M=pX2(d+h)xLxtx1.1
pxX2( ) < L.

%10 = diel) dsui </

- Aol 435 gala
; : b WS ((Aspect Ratio)
(1) glaall chows | (X) I5bY! ol
0.6 mm 12"
0.7 mm 13" : 30"
0.8 mm 31" : 48"
1 mm 49" : 60" X

Lo XS 5 aliall 138 8 3 g gl rliaall o) Caaay ¥ s (5 ) 5 i Caieall) 13a
LS (CFM ) ST 6l 98 3aS sl img aliall 13a Jshasalyy oY ellg zlall i ay
Al Jary Cua iy il lld g a0 98 LS 2 JA) e pliall o (V) JSS e oy

C M Jpaall L Lgmaand s san o ol sgll <l jlne (3o Fadad JS ()55 cluean LiiSay 3 aag

Section | Width | Height | Length | Area | Gauge | Thick | Weight | Weight
number | d mm | h mm | L m m? | (us) | mm | kg/m? kg
1
2
3 S7 aladiuly by sl 5 gl ) sl s e
S :
d
L

C S pall Sl o) sl ) jluse i U AN (piala i -l gl b s
oS JAb A sy ams-2 L (Branch ) J) G el sed) Ja asea -]
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( Branch Inlet) J) ) ¢ sel) Jase ppansi ; Y f

eddies

Throat
Radius Rt

\.\\

s O Hlay Al
Take Off Jsi i

¢ ( Take Off ) J) ddhaia glas )|
el 100m) ee Y5 (1/4w)

Shoes neck Js& -

¢ s ( Take Off ) J) ddhaia g & )|
el 10em) oe Y5 (14 w)

Slasll J31a ( Guide Vanes ) 4 55 Uiy gy ; Ll

Heel Radius Ry

Guide Vanes

Al o) sl e elinil e
3 i 4l g8 el 93 (S g S
s sa LS KU Al il e
i oy Al Ay Galiill

g S dala el selldoa 55 i
S 5 il sl 03a S e Sl
Apasd] KT8 ) gam o) sgl) dpn 58

( Guide Vanes ) 4l () sae jld) &
Sl Jsaall 4LS (D) t)ss\&us,\wui‘éj;

sl Gy e | (D) g S glis ) e
one 10" O & S zlss gl (any S

1 1" 16" (With out Throat ) 1as Jké

2 16" : 24" 1312 ki 3 ga 5 ki (g AT Ul

3 24" : 30" aillua agie S5 (Full Throat )
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( With out Throat ) ¢ sS -2

Cuss (Ry) A3l skl aga s (i g sill 1

DOsS
R+=0.1(D)
R H— R T+ D
1
R+ b | ;
N ~ (Guide Vanes ) 4 sl iy oSlel paat oy
Throat Radius ( Ry) (In)
1 2 3 4 S5 6 7 8910 20 30 40 S0 60 70 8090 100
No 1 of 3
No1lof2
No 2 of 3 No 1of1l
No 2 of 2
No 3 of 3
1 2 3 4 5 67 8910 20 30 40 S0 60 70 8090 100
Fig 14 Heel Radius ( Ry ) (In)

g oY) i Leinl 8 5 Lelae (3 kg pliall o (5 ) Clilaal) agd (e 2y 3al5 @
 glall Jueely palall s (SMACNA ) 48828 e

pedl cllas (S 8 padtoaall o JA1 Sl 5 S a8 g sl iy L
Al (lo g O Ly U 1S3 3l ) 51 1S3 G A bl (e A
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- dalay cilBiadla

< J3 e (Alr Ducts ) o) sel) &l e (58 24 -1
(Fig 15 ) ©sall JjlaS Jaail b 5 ( Arma Flex )
o B saia ( AHU ) ol sedl A5l Clan g el iy -2

JL Y yde yull sl e Jaad llag (plenum )

Fig 15 .o 80 (e Ayl
o 5 sl aladll (ge de giian (Flexible ) 4 e dday pay oy -3

Glill U135 (plenum ) J) G sdia s (oo N ¢l sel) Jle e Joail ((Canvas )

L)) ey e

Ca\rl\lvas )

AHU Plenum ( Fig 16

w Canvas

( Duct dimensions ) ¢! sell Jlue s s Je( VD, FD ) JLis) oy -4

J ks g iy o) gl A asil ( Splitter Dumper ) (semule aladivl o4 -5
Sle Ggpa iy dua L aididll dile yull 4 el (Volume Dumper )
Cagllal) el 8 i

80 cm

\ 4

Splitter

—
e 3 ddlue J8 (Main Duct ) o) sell (i )l Jlasall B g Saga g e Y -6
e g gan aaal Glld 5 ( AHU ) o) sedl Al gl san 8 ds 5 5all 7 3 (0
Al 2 5 5eS 23 Of dmglall e (538 el CanSill i 2 oL (Sl (40 -7
e it el ja) e Uyt Cusy (Al DUCLS ) o) sed) <l jlue 2] (a yiad
o Walia ol a8 8wl Joe Jaadl) 3y (€Y la¥] Gany 345 apenal
S5 Layy (8158 5l Jindl (e o) sel) sy g ed) ) laliagle 5 ad) cilales
¢ Jall sa Lad ¢ gell jlun g pad A8 jue Blaall ol 95 el Jaud oy ddluall
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Crobes V(AR DUct ) o sed) Sl s (33 )l (e 4G 028 Ja (S -8
oo A sbuie Clalise 585 G 3y 5 wally Gl 5 Y dalisal) (e B Cilalisay
. Legia JS 4 Aspect Ratuo sle) a3 )5

400 d\ﬁd\dﬁa&jmu&c@ﬁ@w\dﬂ\j

) INCOVEN R BRI (107 % 67 ) el sl lasa dalise ausi
, dalisall 5 100 CFM 2 e (531 dalusall (84

. ae e Uil g gl a5 300 CFM L ey 40

AP/L araaill 4y Sie aili L3 Jsha saa 9 S Sailina¥) Jasual) 8 i) Aoy
CFM xS Zaa slaay aalais &b aay 5 ((Equal Friction Methode )
. Aspect Ratio e e ao Jlsall 138 dlaid aass o Jluae S 8 AP/L
ol sel) el i) il e o) sl lsa s (Blacall Cibudd) (s Ablasal) (s S -9
. Bottom of Duct ( BOD ) au_ll 7 51 e iy g

- dala Ak gala

( AHU ) ) 5¢d) & slia 3as 5 (e 8Lall (o o by suslis apanai aly @
ARU e olie 25 5 lanal clly 5 U s JSE e 5S5 Gy

I = N ) o pall A8A) ) Jgea g paad (g2 oy 0 Elldg ) paiuly
Ccaall aat g o) gedl an oL Leans o) yall (SLY)

i daal o/ o)
01025357654 / <«

s ) 1o/ paladl)

Eqyptian Engineering Syndicate 01272545548 |



0
(Fans ) ¢Sl cauSill b daniiosd) & 5l sl
emie Jiad Gy W Jlia) 458 5 (5 38 pall CanSill 5 glaia 8 = gl sall A 38 55 pum G
Dok LS (5 S el Sl Ao shaia b ol sl g il ualic (e Lala
Sl Gl b o)l Al glie lany @
D (o) padi g
Air Handling Unit AHU -1

Oxdas sl 3y Janes o€ Blaall andiind Al (5 S ) Canill Aadail A aadiid

Led aa siy . da s sall 98 Ly (o)l yainll s ((Central Hydronic System )
S 138 e (38 el GallaY) b Boantie ) gaa

Package Unit -2

et Ly 3y il T oS (0 5a andiiadt Al (5 S pall oSl adas] B aodiii

. ( DX System ) saa 5 and 5 (s Jaaw £ (Heat Pump )

e JA3 o) sell adal A gy s Ay e SH AU 3 LS ALAS 1y 51 5yl (pe (oS
el sell

(5 Sl sl 8 La L) 2aS 5 (Fans ) g el Al )35 55 pia Wl ity (Gows Laag
( Fans Classification ) ¢ S all canSill 8 Zaadivadl & o) jall caiiai o

Fans used in HVAC

|
\’ v

Centrifugal fan (Blower) Axial fan

1 - Forward- tip fan 1-Vane-axial fan

2 - Backward-tip fan 2- ube-axial fan

Outle

Fig 17
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Static Pressure (SP)

Power

( Centrifugal Fans ) alaaiv)

( Forward & Backward )

b o=l () 2 (SP) Aol gl -
Pl Als & ST (CFM ) J 2asS
. (Forward ) sy

P=1xVcosod
P=0 x AP

ﬁjﬂ\‘ﬁ_l:\uu‘)jddesaﬂ‘ﬁhjup

Volume Flow Rate AeS ks (e (Sl LS S

(Backward ) ) s o LS 4 56S lalial ey Lea 45l (CFM ) JI
e 5l A sl cilas s 3 ( Back ward ) & s e aladind Juad) e 05 adde 5 il
da 5 ye s cile cilas g Alla b aadis Llle Lils ( Forward) J dedlls Wl

Lol & Gad )l Y (Fan Coil Unit)

- dalay cilbiadla

( RPM ) 4s 5 all de s g o yla (CFM ) 6 56 dpaS i -]
( RPM ) &yl Ao o g 30 gon Titke (SP ) (oS8l Bl calsty -2
(RPM )° i s 5l de s cons a L ska () Ayl 5,58 s -3

o Lalgll A L aielua Sy e 5o

N1 Q1 (Hl )1’2 B (hpl )1’3
N2 Q2 \H2 ~ \ hp2

( Ean Selection ) a4l Jlis) e
tlaa 5 Calid Galale e Tolaie) da g yall L) o5

(CEM ) slsel dueS -1
P | RN T - R IVEN YRS
( Ean Static Pressure ) 4 s_ell Syl baall -2

Uliie o) sgl) Jluse 8 dadi dal 1) J e sl &) sl A g jall o ja 55 () 53U Jaiicall sa
SV man ) ) o sed) J sam s (lancal @l 5 Ll (o yaty A1 2laal) ppea e
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Cand o Vsl g dia g pall L Silinad) Janal) s | (58 el oSl e glaia
b e

( Pressure Losses ) s sell led (aaais Al adlial) o
|

v v

Major Losses Local Losses

Duct friction 1- Fettings ( EIbow , T connection etc)
3- Dampers (FD & VD & SD))

4-Inlet & Out let ........ etc

: ( Pressure Losses ) Ssliny) Jaauall 8 daall Gl 488 sy @

A gliddl 3an 5 die o sl Jana (e dulay o) sedl a8l o) (S Jlose Jishal daai s Y

. ( Diffuser & Grill ) Al xie (Outlet ) 4x 53 dkass I ( Inlet)

sas 5 JSI Sliu) Jasall 8 sidl) dad slagly @lld 5 ( Major Losses ) i : Lils
38U s8I0 S | S 3K e i3 g (Air Duct ) ) sed) s e (AP/L ) Jsha
bl o ST e 0 S Tl gl

o Andad IS Slin) Jaracall 3 2aal) e slals lld g (Local LOSSeS ) e ; Gills
38l G imas o A I hall A1V al) 03 aan a5 (AP/L Yrettings W US3 (i) aadl)

& asill 38 S35 ( Local Losses ) s ( Major Losses ) ¢ SIS awead oy ; lal
. 5 S el sl A slaial o 53U ( Static Pressure ) oSalinY) haxcall da

SP = AP/L ( L eq(duct) + L eq(Fettings)) +
@j | | AP(VD&FD & SD)+AP g

D (AP ) Sobiay) Tl siall e J guanll liSay
peie JS; Lalall ol SY) DA (0 (VD , FD, SD) JI

]
el Al Jale (3as e ) 8 349 ae Lpuliall da 5 jal) s LiSey @l o
. ( Max Efficiency ) e ¥ sl (p (il 58Y) 58 5 U jlia]
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DA slaall ddpls ol) s

: (Normal Fan)

(SA) s (1) driansdl -
e Jalai Ll iaay

. ( Supply Static Pressure )
(RA)JLAS(2)afydagyall -
. ( Return Static Pressure ) g Jalsi L3l ixay

From Conditioned Space : ( Recirculation Fan)
Recirculation Fan

Cilas g Aeadiadl Ay -
Jeal | (‘Fan Coil Unit)

‘)A:J:\.S‘):J\ ;\j@]ﬁ}ﬁﬁdb;\

T Totally FA ~ $05 #oe 2l il e

Ea <« L&) A ) Lada
Supply Fan : ( Booster Fan)

Booster Fan Coil ) Sle 2y ‘—'d*;@hj 3—“‘— -

o H1 s g e A

FA &s;\}@\ﬁjﬁeﬁgjﬁ

- Totally F A o AR B AN G s el

“FA — e b=l (Booster Fan )

( Booster Fan ) J o ey el

Supply Fan S dazall 33k ) e Jaad

. (Series ) sl e s 3l & Jua 53 L3ld 13¢d 5 ( Static Pressure )
( CFM Conrtol ) 4s s all (e z )il o) sl a8 8 oSl o
:é)b’é&a.g:\;})d\&a‘oc)u\ ;\%JM:\ASGA?S;:S\&

( Volume Dumper ) -1
( Variable Speed Fan) -2
( Belt Wheel 3,5kl -3
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AV Glaa e laaaaly apaaill (Sa Y (paga cplale Ll

(CFM ) (oaall o) sell (3835 Jana 1 Jg¥) Jalad)

L 4dnSE ) pall Sl ) el sl Jaa e J g5l 52 g

(SP ) Sstiudl haall :  AG Jalad)

eSS O gllaall (S s (I el sl J pua g Glania e J g sanall 58 g

JYA (pe @l g 4y glladl) 4l adll e Ailide sy AUail) il 55 i b ad g
e sall g Ria 43S je 83 jUa da g je Jiadd Aaie e @lld okt g ol s
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Fig 19
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0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15

CFM * 1000
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. (3 In of water ) St
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|
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£0¢ ASiall 28 Ja daS
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el Ul
(PUMPS ) s 38 sl il 8 deadiindl claiadl)

Gasb e ol al) Jan) A1) 4 iy M) 5 (5 3S yall Sl da slaie 8 Ciliiaall aadiu
. ( Chilled Water System ) 52_yall 3Ll

- cldaadla

g sl e ((Chillers ) <l uall 8 deddiuadl (Pumps ) Cliaaall -)

. 1450 rpm o= Aaadll ) 5igede w2 5 Y 5 ( Centrifugal Pumps)
( RPM ) iaadll ey go o yla ( GPM ) 8laal) £aS iy -
( RPM )? danall e ju s j0 g Lk (Head ) O iy -¥
(RPM ) &acadl de jus canSa g Lo (hy ) Bdiaall 5,08 Gl -

Tas Al Al 8 4kt lia Sy e 58
N1 Q1 (Hl )1’2 _ (hpl )1’3
N2 Q2 \H2) ~ \hp2

JIAlSie o (PUmps ) Slacaal 8165 gas uind iy Al JSLE) (e -0
bl JAsenie Cuaay (M) aall i) baka 8 Sl aS g ((Cavitation )
- 45Y1 Alall (4e ( Cavitation ) JI 5 ala dul sy

P P
NPSH= “*"——-H_—H, — -~
14 14

o Al uiail g il 3 ) gula Jaka il 53 (5 oS5 elall Ciade o e &y -1
el Al 8 (ANt Vortex ) «uS s

- oy sl lae Cilamall Jpa i 25 -V

(Head ) J)dad i5ali) e Jpanll llag: ( Series ) sl e Juasi -
C(Q) shaall B8 Jana (B it (90

slaall (3033 Jara A33L ) e Jpaallelldg: (Parallel ) ) sl Je Joa s -
.(Head ) J & w8052 (Q)

Q.,H

N
J

Q ’ Hl Q ’ H2
@ @ Q,Hi+H, = Parallel  —Q:+Q;, H
Series /m
i

\
Q. H
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( Hook Up) aduadll e idlaca sill 5 ulaall e sana

Gate & Butterfly Valve -)
Filter ( Strainer ) -Y
Flexible Joints -Y

Non Return Valve -¢

Gauges -°
1 S S 3 3 4 1
22N\
K=z
;a.AlA cdaadia

. (Chiller ) il cilaias aa (Butterfly ) g 58 (n pulas aladinl Jaady =)

Al e )l ge adaile e JESY) 2ie (Suction Side ) cesedl bas 8 Lais Y
g‘“"“ﬁ)d‘tih"“dd‘.—’)&“‘j\ \&}gwe\iﬁjéudﬂ
bl Adlaia die 430) g8 s Sigas adal @l g (Eccentric Reducer )
JSall b el 5 s WS JiwY 43S 53 a5 ((Cavitation ) s Les (Air Gap )
G sbaall aladin) e (Delivery Side ) 2kl ba 8 Wi (Fig 15 )
el

Fig 21

( Pump Function ) Jlaill dashic b Glaadl calas o
) ane Cumy Ll A shaia b L g DAL Adaal) Ails 5 Calias

8Ll DLAN Adas dad e 33 5a sall A3uadll 4 5 Primary Pump -)

! 4 S.. Al UACHLA‘_;G EJ};}J\ dAaal L;Q) Secondary Pump R
. Primary J) &auad) s 8 58580 @l y Primary J 4saall ae LS
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% AHUl)
I Secondary

Primary
(O chitter > AHU 2 (N
Secondary
S QE% AHU 3 e
Secondary
S J
- dala 43 gala

s e e (plaaio daian (o ST aladin) Alls 8
( Main Header ) ) ha Jee o4 ((In Parallel )
ool sall A4S0l 8 da griae () e isaa il @l

Main Header
Chiller

S 3l 1 o/ esladll

JRR P . . . .
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Chilled Water System e

4SS 3 el Sl e )l oall daall Al ) e dead W50 5 (Fan Coil Unit)

( Chiller ) Ll sas 5 jlgs) o
Do) Oplele Gk e LA sl A

( GPM ) 455 3yl €l (5a 51yl daal) AU 3Y e 33U 53 paal) slaal) S -]
Laall i daadl) LAY clld g (AP) sl sall 3558 JOIS Tkl 8 2} -2
sl sall 3 3dads 2l ) (Chilled Water ) 32l slaally J s sl adiall

( GPM ) 53 uall 8Ludll 40 il ; Y

P ob and 4duSS ol el Sl (5 ) all deall il 2,

Q=mxC,xAT
D A0 A8l e Jaani @ saill iany o) abg
. TR X 24
SRS p—

(GPM ) %S s 3yl oo Al Gojall (e (51 pad) Jaal A1) 3 aSadl) i

rof a8 AL 38Dl 8 i sriAgle 5 10 OF st (AT ) 0S5 Al Cag ylall

1TR = 2.4 GPM

g;cdm;ﬂ%)'cdsm_uw\(epm)zq)@\zw\ag.as@@e:gdﬂ;@
a8 HLAN e o lhadll (Total GPM)

(Pump Static Head ) &iuaa) Jaia (il ; Lils

Ay sl sall 4805 8 AiaY) e alaill o i 55 ol daizaall e caal ) axazall g4
2l 8l 138 5 ol gall 405 (g adate JSI(( AP/L /100ft) b gaend Gasb oo adbua
Dl gall JYA SSEAY) e
L V?
h —

t ' d 2g

s daal ol dae)
01025357654 / <
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Eqyptian Engineering Syndicate 01272545548 | <



( Recomendations ) &lua s

10 ft/100ft oo ad sall (0 adaie (g IS Tnuzall L sidl) daf 3 55 Y O ang -1
(( AP/L, /100ft) < 10 ft/100ft
.5 fps Wacixi Wle 5 (3:8 ) fps ow (V) bl de sz 5155 o camy 22

( Piping Design ) Ll sl g0 3805 arenidsy b o

48k Lilalas (( Alir Duct Design ) &) sed) &l s avanal 8

et ¥ LA 8l sall CilSold amanad 3 (S5 ((Equal Friction Methode )
& Lt o) sl e 1,5 235 Y (Alir Duct Design ) 8 430 daa 48, lall oa
&b oni i Y s 8 fps e shall Ao 1Y O ang adld ul sall IS0
Sfpsass A asdilide jull yiiei 13gly il j8Y) e jee J o3 ey sl sall
Ge LAY 58 138 5 el Gl sedsan e adabe JSIdakaal) ) Ol 3]
Jshal adalia (1o Laih aal g adaia e clluall Jslis b a5 ((Air Duct Design )
RETEERPEAQSSEANE T - R EFIC AR AT W

ADDA Laaall & 680 st o3 (g sl sall 30 3 e Jghal 20 Y
pdia JS (G Lani Ji 4uls Cad ( AP/L /200ft) o 22535 (H jogges )

(GPM ) adsitall 5 jLall 83 yuall 8loall £aS -] (o S o 4 jyaa 2y ; Ll
(( AP/L /100ft) adaiall 138 (Y4 Luiall b siill -2

Fig]_63\.l=:1)$l\dms&a ckéd\\h‘;(d)sij\)ﬁ@cd}aﬂ\ljﬁq
- Aald A3ada

Oe iy clld G Y1 Ll s il ol Aslaie b 3day jal) e adaliil) Guaa )
oo (42 (asall (gl J3) Gl de s (e Jlay SIS 5 (Friction Losses ) Slsiay)
Aa 5 pall g Calall sas 5 Jala 8Ll 5 3 Jal) b ) sl G sl oad) JEU <1 T =y

. ( Fan Coil Unit)

She Jshal b adaliall gien JMUS adlaal) pren oty ; WS

— 15
=
& o
e
:3) 5
] L3
b o
3
2
[K.1
Fig 22 I.D.I .I.5 l 253 4 5 E 3 o 15 2 26&7 4 75776 77&7 I,o, 771‘5 20 25!‘0 Ll 6‘0 E|
FRICTION LOSS (FEET OF WATER FER IQOFT}

s daal o/ dac)
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s Je

FCU dTR) AHU (1STR) AHU (20TR)
H
Balance
Valve
e c Ja E
A B D N F
Chiller
Ja L J
N M N K I
=R
AHU (10TR> FCU (3TR>
(GPM) bes -]
colaai 1 TR=24GPM :ddaliukL
component TR GPM
FCU (1TR) 1 2.4
AHU (15TR) 15 36
AHU (20TR) 20 48
FCU (5TR) 5 12
AHU (10TR) 10 24
SUM 51 122.4

( Static Head ) <les -2

LGl 550 (A =>G) s elall L35 Jlse Jshal G au I (e iy
(B,C,D,E,F)

AHU (20TR)
H
Balance
Valve
C E
A B - D - F
L, J

N M v K v 1

Qe dal) 1o/ pealal)
01272545548 | <
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V=(3:8) (( AP/L, /100ft)

Section | GPM | * _gns " | <10 ft/100 ft d(in)
AB | 1224
BC 120 - Lad ‘ .‘ A ~
CD | 9 [ $A I 0 IS o
DE 60 - * i
EF 48 .
FG 48 ) +
GH 48 -
H I 48 b g
I \] 48 - 4 -.. ;‘
JK 60 i s‘” E]Q
KL 96 - f
LM 120
MN | 122.4

H 1osses =

{(AP/L ) AB X ( I—Pipe +L Fittings + I—Accesories )}
{(AP/L ) BC X ( I—Pipe +L Fittings + I—Accesories )}
{(AP/L ) cD X ( I—Pipe +L Fittings + I—Accesories )}
{(AP/L ) DE X ( I—Pipe +L Fittings + I—Accesories )}
{(AP/L ) EF X ( I—Pipe +L Fittings + I—Accesories )}
{(AP/L ) FG X ( I—Pipe +L Fittings + I—Accesories )}
{(AP) pvu } =¥

Ve Syl e 45 e ) i el

+ + + + + +

: Aaly cildaada

M3 e (FCU & AHU & CWU ) (e JS U Larall 3 i) e Joans
(AHU & CWU = 20" ) (FCU = 15" ) ble ;8 5 agia S dualal) s 5l
c e sl se DAL Calias

o daal o/ dac)
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(2 Way & 3 Way Valves ) slady) 483 ¢ slady) 40l Glalaall o
(2 Way Valve ) slasy) il slewall : Y

gyl salad slacall (e Caliag 4S5 a5 olad) (8 Gl by avy A1 slaall a5
Aile) are aa 2al g olat) & dad Gl pualls e a3 Y) 1 8 (One Way Valve )
A8l il pall A0S A 4nad 85 e in gle a s —O>— gl
(2 Way Valve ) slasy) Al slaall Wl | caS il 3] o) G dagaial)
Gy SIS el e Eumy (5 )AT 850 wilall plad ) gia jaaie Adly 2a g
OS2 bl g S (g Bl (gl ) gall 3300 8 Anad (S adl AT Jinay

R \&edﬁugjuﬁd\jcﬁdiﬂ\@q&gg]gkﬂ\
2 b sl A%u8 e 3anae (ST 8 clabanall (ga g 5

1 Zid
2 : \ : N
]
; o) 1
4
5 i 7 z ’, ®
A = B
6 )
Fig 23
Legend
1 Valve stem
2 Stem feed-through
3 Stem guide
4 \Valve cone
5 Valve seat (A-B)
6 Fitting
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(3 Way Valve ) sasyl 5 alawall ; Lils

a5 @il Jgaal ladad 4l 5 Gy o) e ST (8 (Gl pualls zranss (52 plaall 58
z oAl kel g i) J il asl s lad g (2 Input, 1 Output ) z sl sl

Bas gz e die Sy Sl g gl 4 CauSill b aasiudll s (1 Input, 2 Output )
i 3o sty i 4l 3¢S lalanal 83 () olall s (Fan Coil Uit ) a5 sall 5 il
sn 4 st A all )Gl uall 5l a3 Jhs Latie a1 (Bl o sy oSl
ani ¥ 5 FCU Jala slal) G I 5 s e jil) (ga 530 34

* ° 3‘)\‘);3.;_)3&133_)\m&djew\éﬁMY\gw\uww
4GS el Al
C
1
— e |
3 |
e%e ,
3 A - : 5 | -B
1
e\ =
7
C
Fig 24
Legend
1 Valve stem
2 Stem feed-through
3 Valve seat (A-B)
4 Valve cone
5 Valve seat Bypass (A-C)
6 Axial locking device for valve cone
7 Fitting
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CaleBaa 5 e (3 Way Valve ) sadY) (530 slaall dia 55 348 a5 b s
( Fan Coil Unit ) as5 43

—
D@ Return o A

Supply

Fig 25
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@Ld\ |

( System Accessories ) S wll cauSill aUai 4 clila) @
( Kitchen Ventilation ) gtaell 43565 -

355 La S5 L ia) Geud Leds a5 (3l o gllaall 8 o) sl cdalid aadiu
Dl g3l all sobian s ol Y (558 S 5 ) o sedl cans dadail ga 43
S 35S e Lgle Gl (S Bt Cilapaali Ll s L (HOOd ) @l (oensis,

W 55 Canl gl (CFM ) (mnall e sgl) Jare 4 jae (e 1Y Hoods J) sl yal 5
- A AR (e elld 5 peadaall

CFM = — xV
~ 60

() @ gihadl aan (V) «( ACH ) el b o) sl uad il e dae () Jiad
paaill Ay il Joalds min=3, max =6 ox(N)4ed 7 sy
Cun Jlall |y 8 llyy min = 3 gl el (e il ) 5S5 f

n T—) CFEM T—> DuctT Y PowerT ——> Cost T

O

(1800 : 2200) fpm

.__EL__-

(0.5:0.75) m/s

—>r 1€ >I
25cm - W - 25cm
o PYKEA, Ve RPN
Jelis Al & 55 A gl Sia
S otk #LY ¢ By
L By Adliwa &l 1
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-Gl O PEIL A sl CFM =) a8 5 (e sl (e Wl a8 Bu Laa g

&l Gl LS 4le 5 Hood Face J) 4a sl dddaic ie ¢ gl cansde o — ¥
Dhaa alaal 3a 55 5 (e s e Gaw Gl Aay AN A (e (AP/L ) SiiinY) hasal)
.Hood a8, Je 48 55253 (Air Duct ) ¢)5¢l

CFM (oanall ehsell 335 Jana il (8 Q=A XV &8all 2asin] (Saall e
. CFM cluad @bl ¢ g8l siodin) Juady 1314880 e g iy e (4S5 2l 334

- dalay 43 gala

Olanzal &SJ(Negative)uuL@Jsbw\ 05 Qh,_z;gg;d\ QS\J‘)?\QA@LL.A\

o) sal) A (55 3gdy L )iy Lol sa uind e Jan Laa Laal) oa A o) sl Jlas)
. 5% Jlaias 43 53 9 sall (e ST fralaall (40 4 saiall

( Expansion Tank ) 2l g & -

EX Tank ‘ Ljﬁd‘ﬁ.gw\w&w&siﬁsc@ﬁ}

sl eile ) e o drarana
D
a . Static head from B to D is more than
Riser static Pressure from A to C.
b . Friction losses in BD is more than
B C@ friction losses in AC.
JAY) sl 8 5 oall e sluall jlay ellyg
Obm Eaa¥ &5 e g AC 58 5 Gl pall A 5laa

A 5 eal e Y glaD

i dalal i (Make Up ) o seaS (EX Tank ) a2l o 33 Lad dany
Ll 32 ) Jaisall (e 43Y ((Closed System ) dalaall i sall a8 Liayl axdioy LS
aJP}\}]}JM\}Aﬂ)ﬁ&d&,}émbjo)\)ﬂ\h)dﬂmb)fi\.ﬂ\d;\d

082S e s N Sy (EX Tank ) 22adll ) 33 G sead Sl slaall (e 3 3l
.Part 3 Page 33,34

. (HAP) Jlaaly) il gl (s b oS 13 GSdl Sl o
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Table 15

Solar Heat Gain (SHG ) e

TABLE 15—-SOLAR HEAT GAIN THRU ORDINARY GLASS

00

0° Btu/(hr) (sq ft sash area)
0° NORTH LATITUDE AM SUN TIME PM 0* SOUTH LATITUDE
Time of Year Exposure 6| 7| 8 |9 |10] 11|Noon| ! 2 |3 | 4|5 |6 Exposure | Time of Year
North o 45 s5) 74| 78| 80|82 ] 80| 78| 74| 65| 45| 0 South
Northeast 0| 19 154 | 133 95| S3 | 20| 14} 13| I 6| 0 Southeast
_ea Q1 1isl147 11351 931 43] 14} 140 141 131 11 610
theast 0 37| 42| 27 15| 14] 14| 14} 4] 13| 1t s8] 0 east
JUNE 21 South 0 sl | 3] 4] 4] 4] s 3 1 6|0 DEC 22
_anhm 0 Sl ail 131 14) 14 94 141 5/ 27| 421 3710
st 0 | 10| (3| 14| 14] 14| 43| 93138 16| 0 st
Northwest 0 ) 1| 13| 14 20 53 | 95 | 133 [ 154 g | 0 Southwest
Horizontal 0| 28| 87 | 147 Juo1|217] 226 {217 Ju91 | 147 ] 871 28| © Horizontal
North 0 37| s4| 61| 65| 6] &7 | 6| 65| &1 | 54| 37 ) 0O
Northeast O | nig| 153|150 |124] 86| 43 | 16| 14| 13| 11 510 Southeast
JULY 23 st O li2i 6211391 9561 431 (4| (4} 441 93] 141 610 JAN 21
heoost 0 45 52| 381 18] 4] 14 ] 4] 04| 13| N 610 east
& So 0 o o | 13| 14] 14| 14| 14| 14| 12 11| 8]0 &
0 61 10 d i3] el i4] 94t 141 18 m_g; 461 0 Northwest
MAY 21 0 ] 10| 13] 18] 14] 14| 43| 96139 152|121 O NOY 21
Northwest 0 6 v | 13| 14) 18| 43 [ 86124 i50[153|1i18| O Southwest
Horizontal 0| 29| 91 | 150 |195] 223] 233 |223 |I9S5S |51 91| 29| O Horizontal
North o 17| 28| 31| 33| 34] 34| 34 33| 3| 28] 17] 0 South
Ali6:3 Northeast O | 110f 140 |33 102 61 24| 14 14 13] 12 6| 0 z‘ouﬂlut’ FED 20
2 st O 1 1291163 | 1031 4 i4 | 14 141 131 12 51 0 ot
"E‘:Tu'ﬂnmt 0| 67| 79 "'Lg 35 v‘su T4 | 14| 14| 13] 12| & 0| WNortheast
& South 0 S 12} 13| 14 4] 14| 14| 14| 13) 12| 8| O :odh &
' 81 12| 13] 14] 14} 14]is) 35| 5] 29] 7] 0 orthwest
APR 20 %.n 0 Sl 121 131 14] 14] 14| #6[103 146 163]129] © o5t oct 23
Northwest 0 6| 12| 131 14] 14] 24| &1 Jr02 [133}141 )10 | O Southwest
Horizontal 0| 31 97 }150 §206] 234} 245 |23¢ [206 1§50 97 31 | O Horizontal
North 0 o 12 12 14] 4] 4| 4] 04| 13| 12] s 0
s Nartheast 0| 95 100 | 8] 31| 14| 14 14) 13| 12 s) 0 mbuﬁ MAR -
Q| 134 150 41071 474 14l 14) el 13] 21 ¢l 0 F
"g?n'hua o] 9 1011 68 311 141 4] 4] 131 12] 610 | Noctheast
& South 0 o 12 13 4] 4] 4] 4] 14| 3] 12| &) 0 NML.' R
%ﬂ’nﬁ O .6l 121 38 14 (4] 4] 3 101 951 0 Nott
MAR 22 [ S 12| 131 18] 14] 14| 47 I%? 51 167 ] 134 | 0 | West sert 22
Northwest 0 s 12 13 14 14 _14] 31| 8] 101 951 0 Southwert
Horizontal 0] 32] 100183 §210] 240f 250 J240 {210} 163 |100f 3210 Horizontal
North 0 Sl 12| 3] 14 4] 14| 14| 14| 13| 12 610
- Northeatt 0| &7 3 5| 35| 15! 14| 4] 4] 03] 12| |0 Southeast N
ocCT st Q-1 129liealisatioz] 48] 14l pa| 14f 13] 121 510
_Eo"u'vliou' 0 [0 141 [132 102 oI] 24| 14| 14| 13] 12] 6] 0 o
& South 0 17 28| 30| 33| 34| 34| 34| 33| 31| 28| 17| O North &
_%u!&uu ol o) g2 f 13| 14] 4] 24 61 f102f133]041]110] 0 | Northwest
FEB 20 ot 0 6 12| 13| 14] 14] (4| 46103148163 129 | O Wost AUG 24
Northwest 0 s 12| 3] 14| 14} 14 s | 35| es| 79| 87| 0 Southwest
Horizontel 0| 31 67150 J206] 234] 245 |234 206} 150] 97| 31| O Hoeizontal
North [ sl ] 3] 14 4] 4] 4] 4] 13[ N 6|0
Northeast 0 46| 82| 36| 18] 14] 14 14| 14| 13| 1t &0 Southeast
NOV 21 O b 2052 i3] 961 431 14| 4] 14f 93] 11 5| 0 East MAY 21
o O | 118 153|150 | 124 861 43 | 16| 14| 13| 11 5| 0 o
& South 0 37| S4| 61| 65] 6] 67 | a6 | &S| &1 | 54| 37| O :oﬂi &
Southwest 0 sl 1t ] 13 ) 14] 181 43 | gsli24 J1so)183]1i8 | 0 orthwest
JAN 21 Wost 0 S 11| (3] 14] 14] 14 %i 95139152121 | O JULY 23
Northwest 0 Sl | 12 14f 14 14| 14| 18] 36| 52| 46| 0O Southwert
Horizontel 0 | 29| 1 Ji51 J195| 223f 233 |223 [195}151] 91| 29[ © Horizontel
North 0 6 0] 13 4] 14] 14| 14| 4§ 13| 11 &) 0 South
Northeast 0 37| 42| 27| 15 4] 14| 14 14 13 11 651 0 Southeast
Eg 0 L vislraz s ) 93] 43] 14 a4l 14 18] 11| sl 0 st
G ] 1191186 ] 54 [ 133] 951 & 20 14) 13] 11 510 st
DEC 22 | South 0 45[ 85| 74| 78 soq%j 80| 78| 74| 55| 45| 0 | North JUNE 21
3""'""" 0 6 1 13) 141 20 9% 1133154 [0 el o Nmm
0 S T 13 14] 14] 14} 43| 93[135]147]116] 0
Northwest 0 6| 1t ] 13 ) 14| 14] 14} 14| 15| 27| 42| 37| 0 Southwest
Horizontal 0 28| B7 | 147 L1901 | 217) 226 |207 | 191 {147 | 87| 28| O Morizontel
& Steal Sash, or . Dewpoint Dewpoint South Lat.
g“ S.'"' No Sash Haze Altitude Decraase From 67 F | Increase From 67 F Dec. or Jan.
rechion 1 x 1/850¢ 1.17 —15% (Max.] | +0.7% per 1000 Ft + 7%, per 10F — 7% per IOF + 7%
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¢ Solar Heat Gain duo to Glass ( SHG ) Continued e
Table 15
TABLE 15—SOLAR HEAT GAIN THRU ORDINARY GLASS (Contd)

100 Btu/(hr) (sq ft sash orea) 100
10° NORTH LATITUDE AM SUN TIME PM 10° SOUTH LATITUDE
Time of Year Exposure 6| 7 | 8| 9| 10] 1l [Noon|t 2 |3 |4 |5 |68 Exporure Time of Year

North 19] 44 45| 44| 431 41 | 93] 44| 45 44 2 South
Northeast 551 131 40| 106 651 23| 14 14| 3] 11 8 2 Southeast
ot caef 134l 1391 981 41 14 ] 141 14] 131 11 8 2
"'!%mli..q 18] 451 ss| 43| 25] 4] 4] el 14 3] 11 8 2 Northeast
JUNE 21 South 2 6 E] 13] 4] 14 14| 4] 14 13| n 8| 2| North DEC 22
2 8 ] 131 4] 14| 14| (4] 25| 43| 55| 49| 18 Northwest
‘o5t 2| 81 8| 13| t4| 14| 1e | 4t| 98] 135 134 | 54 st
Northwest 2 gl & 13 14] 18] 28| 65} 106 140 [ 153 ] 131 | 55 | Southwest
Horizontal 4| 44107 166 | 205] 232| 243 233|205 | 164 | 107 | 44 4 Horizontal
North S| 34| 39| 35| 33] 31| 30| 3 33| 35| 39| 34 5 South
Northeast 42| 127 (148 133] 109 56| z2 | 14| 14| 13| 11 7 | Southeast
JULY 23 ot s 136 158 142 98] 43| 14 ) 14| 14 13| 14 7 | East JAN 21
utheast 25| 57| 86 56| 32| 14| 14| 14 14| I3[ T T 1 east
& South | PR TR Bk B B BN BEEY LS Bk T 7 1 North a
| 70 1) o 13f 4] i4] 14 14| 32] S6! 6b6) 57| 2% Nort
MAY 21 %m 1 71 18] 13| 14| 14| 14| 43 G842 (158|135 | 0 ost NOV 21
Northwest 1 70 et 13 14| 14 22| 55| 109 | <33 | 148 ) 127 | 42 | Southwest
Horizontal 3| 42{107] 166] 210 236] 247 | 238 210 188 | 107 | 42 3| Herizontel
North 1 5] 1e] 18] 5] 14] 4] va] 15] IS 18] IS 1| South
Northeast 170 1130130 1anf 80| 34 (4] 14| 4] 13} 1 7 | Southeost
AUG 24 art 25 1384 163 ] 149} 104] 46] (<] 14| 4] 131 11 ? 1 | East FEB 20
outheast 8| 79] 94| B5) o0l 27| 4| f4[ 4] T3] 1T 7 T orf]
& South I 70 00 03p 4] 4] ra | a4 143 13 ) 01 7 1 Narth &
s I 7L iif 03l 4] 14f 14 27] 60) 85| 94| 79| 18 | Northwest
APR 20 ost T 71 1 3] T& 14 14| 45| e0| &5 [ V&3 [ (38 | 25 (3} OoCT 23
Northwest | 7L o0t} 13F 14 14p 4] 34 ISEHI0 130 113 17| Southwest
Horizontal 2| 381105 147) 213] 242| 250 J242 | 213 | 167 105} 38 2 Horiontal
North ] s ) 3l 4] 4] 14| 4] 1] 3| N1 & I | South
Northeast 1| 89 80) 45| 17] e ] 14] 4] 13§ 11 & | Southeast
SEPT 22 1] 130 Te4] asif ice| 47] 4] 14 i4] 131 N1 & 1 MAR 22
utheast (| 97| 127 1227 94| S&] zi | 14 14] 13] 11 [y 1 ortheast
& South 1 61 13} 19] 24| 27| 28| 27| 24| 19| 13 6 ! North &
_&g_h;_.a 1 sl ard 13§ 14f 1€] 2t ] ss]| 94 122 7| %7 ! Northwest
MAR 22 ost T &1 11| (3% 14| 14 r4| #7[ 1G] I51 T30 ] ost SEPT 22
Northwast | 51 1] 13) 14 4| 4] 17| 451 80 3| 8% 1 Southwert
Horizontal (] 31| 97) 1601 207 | 235] 247 235 207§ 1460 | 97| 3| | Horizontal
North 0 s 0] 131 14 4] 4] 14| 14 12] 10| 5| 0] South
Northeast of s8{ 66) 44 28| 14| 14| 14| 14] 13| 10 S 0| Southeast
ocr 23 st of 11855 1450 100| 40| ¢4 #4] 141 13] 10| S| O East APR 20
Edbud Ol 031 147 | 149 123| BI| 46| 18] 14] 13| 10| 5| 0] Northeast
& South o 8] 40] 55| &5 71| 73| Ti| &5 55| 40| 1B 0 North &
_e’mm o si 1o} 13] 14] i8] 46) sif123]i49f147(103] O} N
FEB 20 ost 0 ST 101 13| 14| (4] 14| 40[ 100 =S| 185] 18 0 ot AUG 24
Northwest ] S| 10) 13] 14] 4] 14 14| 28] 44| 66| 58 0| Southwest
Horizontal 0] 22 85) 1394 193] 220| 230 J220] 193 | 139} B5| 27 0 Horizontal
North ol 4| | 12| 13| 4] 4 a4 3] 12] 9| 4] 0| South
Northesst of 27) 370 7] 3| 4] 4] 1] 131 12 3| 4| 0] Southeast
NOY 21 ga 0| 99| 143) 132] 93] 35| (4] 14| 3] 12 3 4 0 MAY 21
vast of @l is3)Ter|146] 03] 70| 3 171 12 9 E 0 ort
& South o 35| s5| 91| 9&6[ 104f 106 |i04| 95| 91| 65| 351 0| North &
_&M of 4y 5| 12] 7] 3¢ 7o |05 | 146|161 Ji53. G99 1 O | Northwest
JAN 21 ost Gl 41 91 12| 13 14] 14 39| %3] 32(|143] 951 0O ost JuLy 23
Northwest o 4| s 12] 13| 14 w4 | 4| 3) 17| 37: 27| 0| Southwest
Horzontal Q| #7] 628 130 175] 202) 210 J202 | 175 431 | 621 17 0 Herizontel
North ol 4| 9f 12| 13| 4 14| 14| 3] 2] o7 41 0] South
Northeast ol 5] 28] 17 13| 1&f 4| 14| 13| 12| 9| 4| 0] Southeast
Em 86 137] 130] 91| 42} 14 14] 13 12 9 4 0
wtheast 0 154 491 121179 38| 23] 2 9 4 0 east
DEC 22 South o so) 74] 9¢) 05| s 120 115|109 94 74| 50! 0] North JUNE 21
O 41 91 121 231 36 9 Qiai| 14983 fis4) 99 ©
ost [7) 4 ol 12] 13 14] 14 2] 91130 137] 8 0] West
Northwest 0 4 9f 121 13} 14| 14| 14| 13 7| 28¢ 15 0| Southwert
Horizontal O 14| b6 120 167 193] 202 | 193 | 167 | 120 &6} 14 0 Horizontal
= Stasl Sash, or 8 Dewpaint Dewpoint South Lat.
i:“" Gﬁlm No Sash Hoze Altitude Dacrease From 87 F | Increate From 67 F Dec. o Jan,
orrection | x 1/.85 or 117 =15% (Max.) | +#0.7% per 1000 Ft + 7% per IGF — 7% per 10F + 7%
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&eﬁ Solar Heat Gain duo to Glass ( SHG ) Continued e
>
Table 15
TABLE 15—SOLAR HEAT GAIN THRU ORDINARY GLASS (Contd)

200 Btu/(hr) (sq ft sash area) 200
20° NORTH LATITUDE AM SUN TIME PM 20* SOUTH LATITUDE
Time of Yeor Expoture s |78 ]olw|ifNeon|] 1 |2]3]4]5 |6 Exposure Time of Year

North 28| 4 33 25| 19 a7 15| 7| 19| 25| 33} 41 ] 76 | South
Northeast g1 {184 144 {172] 83! 38} 15| 14| 14| 14 12 3| 3| Southeast
E-a BI Ji48 1160 f143] 95, 48] 1«1 4] 14] (41 121 9 3| Eest
east 28| 62| 73| 6] 44 21 14| 14] 14| 14 12| 9 3 Northeast
JUNE 21 South 3 9 2 14 4] 18] 14 4] 14)] 14| 12 9 3 | North DEC 22
_%%g_’ 30 9] 12 1af 1) 14| 4] 21| 44) s6] 73] 62§ 28 W_
3 9] 12| 14| 4 14| 14 ] 41| 96| 143 ] 160 [ 14 81 ast
Northwest 3| 9| 2] 14f 14| 14| 15| 38| 83122 144 [154 ] 81 | Southwest
Horizontal 10 801121 J176]216] 232|250 1232 | 216 J #7610 121 | &0 | 11 Horizontal
North 20| 28| 23] 17| 15| 14 14} 4| 5| 17} 23| 28 | 20 | South
Northsast Tepeaz f3s | 73] 3] 14| 4| 14 13 12 3 3 | Southeast ki
JULY 23 East 75 [ 148 [163 | 14 95| 4 14 1 14| 144 131 12 81 3 AN 21
“Southeast 31 7'3 (13 73 571 29| 14 ] 14| 14| 13| 12| 8] 3 ortheast
& South 3 g 12| 13] 14 14] 14 14| 4] 13| 12| 8 3 | North &
_&g_ﬁ_gL 30 8] 120 13] iaf 14] 14 ) 29) 57) 79| 85] 70 | 31
MAY 21 ost 3 g 21 137 4] 4] 14| 46] 99145163148 | 75 ost NOY 21
Northwest 3 g 12 13 4] 14t 3] 3P i3s3z Southwest
Horizontal B| 55 |ti8 175|216 240] 251 J240 [ 216 | 175 [ 118 | S5 8 | Horizontal
North sl o] ] 13 4] w4l 14| 4] 4| 3 11§10 6 | South
Northesst 45 [1q [t 89| so| 1| 14 ] 14 14] 3| 01 71 2| Southesst
AUG 24 East 531|142 [ 185 149 106 St wa ] a4 ) 24 13| 11 7 2 FEB 20
" Southeast 29| 89 (113 (108 98| 55| 20 | 14| 14 13| 11| 7] 2
& South 20 7| v 14f 20| 24) 26| 24| 20| 14| 1 7| 2| North &
Southwest 2 7 a0 i3] 14 14 20 ) ss5) oe)ios ]3] 89 | 29
APR 20 ot 2 7 0| 13 14| t4] 14 [ St]10s |49 185 ] 142 | 53 | West oCT 23
Northwest 2 7o) s3] a4 v 14 8| sof se{ni]i1i | 45
Horizontal 5| 48 | 107 | 1671210235 247 |235 210 | 167107 | 48 | 5 | MHorizontal
North 0 S| v} 13] taf 4] 14| e} 14| 3] 1 & 0| South
Northeast O 83| 87| 56| 22| 14| 14| 14} 14| 13| 1 6 0 | Southeast
SEPT 22 ast Q1130 1163 11491 1041 451 14 | 14 (41 30 114 &1 0O MAR 22
st O 99 [r3s [ 140 120 es| 41 | 18] 4] 12] 11 8] 0 st
& South 0 8| 22| 38| 52| 63| &5 | 63| 52| 38| 22| 8| O | North &
_a’m (*] 61 11l 13l 14] 15] 41 )1 B4li1201140] 1361 99 0
MAR 22 ost 0 6| 10| 13| 4] 14 14 4sfi0e]i49 183130 0O ett SEPT 22
Northwest 0 6| 11| 13 14} 14| 14| 14| 22| 59| 87 83 | O | Southwest
Horizontal 0| 30f 93 |153| 198)225] 233 |225[ 198|153 ] 93| 30| O | Merizontel
North 0 4 9 12 3] 14] 14| 4] 13| 12 g 4 0 South
Northeast O 44| 52| 29| 13| 14| 4| 14 13] 12 g 4 0 | Southeast
OoCT 23 01 99 |47 J1ar 100 49f 14§ 14 131 12 9] 4 0 APR 20
east O 9t |14 (160|145 119 74 J 27| 3] 127 9| 41 o ortheast
& South O 21| S0 76| 93| 106) 000 J10& | 93| 76| SC| 21 0 | North &
wast 0 4 9 2 i3 27 74 1119 ] 149 | 180 | 144 91 o]
FEB 20 §w ol 4 91 12] 13| 14] 14| 495|100 41 |147] 991 O st AUG 24
Northwest 0 il 9 12 13| 4] 4| 4] 13)] 29| 52| 44| © | Southwest
Horizontal O 18] &8 127|171 ]| 196] 208 198 | 17 | 127 | 68| 18 0 | Horizontel
North of 3] sl ] 3] i3y a3 3| | 8 3] O] South
Northeast Of 24 | 26| v4 ] 13| B3 13 13| 3| n 8 k| 0 | Southeast
NOY 21 a5t O 70 f128 Ji27] 91| 3] 13§ i3] i3] 1t 8 3 0 Eon MAY 21
O 73 (1ea f1e4 158|135 91 L 46| 16| 1t 8 3 0 ortheast
& South 01 28| &9 |10C 123 [ 136] 140 J136 [123 1100 69 ] 28 | © | North &
_%M 1 3] 8 il 16] 46) 91 Ji3sfisBjie4]las] 731 O auﬂug
JAN 21 o5t 0 3 8 11| 12| (3] 13 |43 o1 (127|128 | 71 0 ost JULY 23
Northwest 0 3 8 1 oz 13 313 3] 4] 26| 24 0 | Southwest
Horizontal 0 5| 48 101 | 146 | 172] 180 |172 | 146 |10 | 48 5 0 | Horizontal
North o] 2 rlul 2zl aflaafezln 7 2] 0] South
Northeast O 1sf g 12|12 a3 133z n 7 2 | 0| Southeast
East O 55 |1is J121] 85| 34 13] 121 11 71 2] 0| Eest
Southeast 0] 59 [139 [167] 159|134 97 Jeo| 201 11 ] 7] 21 0| Norheast
DEC 22 South O 25| 74 111 | 132 | 146 149 F14s | 132 Lust ) 74| 25 | 0 | North JUNE 21
_%gﬁg_m ol 2 711 ) 20f 60 7 Ji34 1159 [167 J139 ] 59 | O | Northwest
ot 0] 2 AEE IR ESEB IR ER R st
Northwest 0 2 Tl oz a3f 3 faap a2 i2) 18] 14 0| Southwest
Horizontal 0 4 36| 921135160} 170 11 |135 )| 92 38 4 [} Horizontal
: Steel Sash, or x Dewpoint Dewpoint South Lat.
%olor G:."" No Sash Haze Altitude Decroase From 67 F | Increase From 67 F Dec. or Jan.
orrection | o e 17 —15% (Mas.] | +0.7% per 1000 Ft + 79, por 10F =~ 7% par 10F + 7%
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Solar Heat Gain duo to Glass ( SHG ) Continued e

Table 15

TABLE 15—SOLAR HEAT GAIN THRU ORDINARY GLASS (Contd)

300 Bru/(hr) (sq f sash area) 300
30° NORTH LATITUDE AM SUN TIME PM 30° SOUTH LATITUDE
Time of Yeer Expoture [ 7 8 9 | 10| Il [Noon| | 2 3 4 5§ | & Exposure Time of Year

North 33| 29 18] 14] 14] 16| 14 14| 14| 14] 18| 29| 33 South
Northeast 105 91130 | 97| s5] 19| 14| 14] 14| 14)] 2] 10 5 | Southeast
ast 108 [ 155 1160 J 143 98| 44 14| 4] 14] 14] 12} 10 S East
‘Emmﬂ 421 75] 90| 73] 44] 17| 14 14| 14| 12] 10| 5| Northeast
JUNE 21 South sl o] 12 14 15| 9] 20| 19] 15] 14| 12| 10] 5| North DEC 22
_%,Lhm S| 1o 12) 14] 14] 1] 17| 44) 73] 90| 90 42 amﬁ!m
ost S| 10] 12| 14| 12 1] 14 44| 58 | 143 [ 161 [ iS6] 108 ot
Northwest sl o] 12 4] 14] 14 04 19] 55| 971300 105 | Southwest
Horizontal 19 60 131 180|217 | 240] 250 J240 | 217 | 180 | 131 19 Horizontal
North 22| 20 14| 3] 14| 140 14« [ 14] 4] 13 4] 20 22| South
Northeast 93| 131 | 123 | 89| 46| 16] 14 | 14 14| 13| 12 9 4 Southeast
JULY 23 Eﬂ' 100 | 155 | 164 J 145 ] 99| 44f 14| 144 14| 13| 12 9 4 East JAN 21
outheast 42 8211001100] 63| 53] 22| 14| 14| (3| 12| 9| 4| Northeast
& South 4| 9| 12) 14| 20| 27] 30| 27| 20| ta| 12| 9| 4| North &
Southwest 4 9l 12 13| 14] 14] 14 ] 53| 83 (100 ]100] 82| 42 Northwest
MAY 21 ost a1 G 121 13| 14 14| T4 | 44 99 [145 [ 164 | 155 ] 100 | West NOV 21
Northwest 4 G 12 13| 14] 14] 14 18] 46| EF |23 131 | 93 Southwest
Horizontal 15| 66| 12311761214 |23¢6] 246 |236§ 214 [ 176 | 123 ] 66| 15 Herizontal
North o &) oo} 03] 3] 4] 4] e 3[ 131 1 8 & | South
Northeast ss | 108 [0 so| 27| 14) 14| 1a] 130 13| 1 B 2 Southeast
AUG 24 Eost b6 | 147 (165 ] 148 ] 102 | 46) 14 ) 14f 13 13| 1l 8 2 | East FEB 20
[ Southeast T o8 [T |V T2 82| 39 [ 15| 15| I3[ 11 3 7 st
& South 2 8| 13| 27| 47| 58] 63 | 58| 47| 27| 13] 8 2 | North &
Southwest 2 g0 1o ] o3) o3) iS5} 39| 82 112 129|271 98| 37 Northwest
APR 20 o5t 2| 81 11| 13 T3] (4] 14| 46| 07 | 148 [165] 147 | &6 | West ocr 23
Northwest 2 sloon ] 13 13| 14f 14| 14] 27| e8[1 108 | 55 | Southwest
Horizonatal &| 47 |107 | 161 | 200 | 225) 235 [225] 200 | 161 [107 ] 47| & | Horizontel
North ] Sl o] 121 13| 1af 14 ] 14] 03] 12 10 5 0| South
Northeast 0| 24| 90| <0 15| 14] 14| 14} 13| 12| 10 5 G | Southeest
SEPT 22 _E:_u 0124158 144|103 | 48] 14| 14] 13| 12| 10 51 O t MAR 22
utheast 0 98 (131 | I52 141 [ i3] &7 [ 25] 13] 12 10 S| © ortheast
& South o 9| 18] 60| 62| 96| 105 | 98| 82| 0| 18] ®| ©| North &
eogi_l_lwuf 0 S| 10 12 13 25| &7 i3] 141 {162 |31 ] 98 0 | Northwest
MAR 22 st [4 Sl 1C| 12| 13| 14| 14| 48| s03 | 144 | 158 | 124 O | West SEPT 22
Northwest 0 sto1of 12) 13| 14] 14| 14| 15| 40| 90| 74| O | Southwest
Horizontal O 25| 81 135 179 | 202) 212 |202f 179 | 135 )] BI | 25 0 Horizontal
North o 3| & 1] 2| 3] 4] 3] 2] n 8] 3] O South
Northeast ol 33| 39 8] 12| 3] 14| 03] 12| 1t 8 k| 0 Southeast
OCT 23 it o] 79 J135132) 94| a3 14| 3] 12] 11 3 3 0 | East APR 20
outheast O 7314z |1 159 | 1361 92| 47| 15[ 11 5] 3| O f
& South o| 18] 57 120 | 139] 145 | 139 121 | 2] s7 | I8 0 | North &
Southwest 0 3 8| 1) 15| 47 92 [13s] 159 [163] 142 T3 0 | Northwest
FEB 20 ot 0 3 B (1] 12] 13] 14| 43] Sa|i32]135] 79 0| Waest AUG 24
Northwest 0 3 B| 11 2| 03] 4| 13] 12| 18] 39| AN 0 Southwest
Horizontal ol & 4900 a3 171 179 [171 ] 143 | 100 | 49 61 0| Horiontal
Nocth 0 | 5 f ] 2f 12121 n 9 & | 0 | South
Northeast of 8] 16 9| 1] 12 12| 2] n 9| & | 0 | Southeast
NOY 21 O 2v1109j1is] 83| 35] 12| 12 | ki & | 0 East MAY 21
utheast O 20 1127 | 161|182 143] 104 | 64] 23| 3| &] 11 ©| WNoriheast
& South o 10] 68| 109|137 ] 154 159 [154| 137 | 105 | 68| 10| © | North &
_%.M o] 1] e 9] 23] sa] 104 |1a3] 062|161 [127] 28] O | Northwest
JAN 21 o1t [0 | S 9| 1| 12] 12|35 B3 |16 [t07 | 27| O | West JUuLY 23
Northwest 0 1 & 9l i) 12l 122 n 91 16 3 0 | Southwest
Horizontal 0 21 27 71| 109|136 145 |36 109 | Fi | 27 2 [ Horizontal
North 0 0 * el | 12 2121 n q 4 Q 0 | South
Northeast 4} ol 10 ol ar | 02| 02| 12| n 9 4 0| 0] Southeast
East 0 O 921105| 80| 32] 12 Z] 1! G 4 0 0 East
ast O OlT14|I57| 182|143 108 | 72| 28 3| 4| O O
DEC 22 South ol of e4 13|14z 1so[ 063 1159|142 113 | 64| O] ©| North JUNE 21
ol o] <« 9!l 28] 72[77 143 1862 157 [114] o] 0| Northwest
o3t O 0| 1 @ (1| 12] 12|32 eafito5| 92| o] ¢© ot
Northwest ol o «| 9| o] w2 1212 1 91 10| o] 0| Southwest
Horizontal ol ol 9] sof| or 122|131 |r22] 97| 60| 19| 0| ©| Horizontel
> Steal Sash, or - Dewpoint Dewpoint South Lat.
SCQ::.‘G'..m No Sash Here Altitude Decroase From 67 F | Increase From 67 F Dec. or Jan.
on | X 1785 or 117 —15% {Max.) | +0.7% per 1000 Ft + 7% per IOF = 7% per IOF + 7%
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Solar Heat Gain duo to Glass ( SHG ) Continued e
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Table 15
TABLE 15—SOLAR HEAT GAIN THRU ORDINARY GLASS (Contd)

400 Btu/(hr) {sq ft sash area) 400
40" NORTH LATITUDE AM SUN TIME PM 40° SOUTH LATITUDE
Time of Year Exposure [y 7 8 9 10 | 1l |Noen| | F 4 3 4 5 6 Exposure Time of Year

North 320 200 12| 13f 14l 14 14} 4] da} 13| 12| 20| 32 | South
Northeast g Q133112 | 73 30 14 14 k4| 14f 13| 12] O (3 Southeast
East 26 1161 1162 1142 | 95| 44 |4 14 14 i3 2] 10 6 East
Southeast S se[io9 ey ] S| ] 34 iaf 4l 3] 12] 10 5 | Northeast
JUNE 21 Scuth 6| 10 2| 194 38| aa| sS4 | 4af 35| 15f 12| 10 6 North DEC 22
Southwast sb o] 12 131 4] 14] 34| 21| 9|11} 108 1 Northwest
West S| 1O 121 13 14 14| 14| 44 951421625 1 124 ost
Northwest o) 10 121 13| 14| 14f 4] 14| 30| T3 2 Q0 1:8 Southwest
Horizontal 30| 82 | i34 173 | 200 23202371232 | 2:0 | 119 | 134 2] 3 Horizental
North 24| 14] 12] 13 4f 14 14 ] 16| 14| 13 2] 147 24 | South
Northeast 106 1127 LIC5 ) 66| 26| 14 i4| 14) 14| i3 2] 10 5 Southeast
JuLy 23 East 1IE {160 [ 1o4]i44 | 6| 43] 4| 14| 14/ i3 2] 10 5 | East JAN 21
Southeast Se| 96| 109|125 1101 €2 42| 5| 14| 131 12] 10 5| Norfheast
& South S| 10] 13| 26| 44 53| 9| 63| 44| 28 it 10 5 North &
Southwast 51 10] i2] 13] 145 151 42 2] 110 125] 119! 96} 54 Northwest
MAY 21 Waest ST o] 2] 13] 14F 14 4 43| Gs|iea[ied] 151 | 118 ost NOV 21
Northwast s o] 12| 3] 14! 14 4| 14| 26| &5 1057 127 | 108 | Southwest
Horizental 24 73 1126 171 1 203 i 225 233 [z25| 203 | 170 | 1286 73| 24 Horizontal
North 7 g 1 130 141 141 14| 14 14 13 ] 7 South
Northeast 63| 102 | 82| 4% ol 14f 14 14] 41 13 ' 8 3 Southeast
AUG 24 East B4 | 147|162 1453 151 45/ 14| 14 4| 13 | 8 3 | East FEB 20
Southaast %5 | 105 | 116 | I48} 139 | (07| && | 25| 14| i3 11 #1775 Northeast
& South 3( 8| 24| svp 9| 97| 102 | 97| €9] 51| 24| 8F 3| North &
w. 3 gl 11 ) 13b 14 25) & | 107|139 ] 146 tdu| 105} 48 | Northwest
APR 20 West 3 gl M 130 14 4 40 a5 10| 1as ez 1471 84 ost OCT 23
Northwest 3 8l 13 4 16 144 14f 15| 4o 87 102! 58 | Southwest
Horizontal Q) A7 | 100 [ 150) 185] 205] 214 J 205} IS5 150 | 1CQ) 47 ) 9 Horizontal
North 0 5 S 120 3| 13 4] 13) 31 12 9 5§ 0 South
Northeast o] 51| 58| 26 o3 s 13y 3| 2 9 S [} Southeast
SEPT 22 East Glain | 149 [ i39] 99 45| 14 1371 13| 2 9t S 0 East MAR 22
Southeast G| 92 124 [182] 157 [ 133 90| 41| 12| 12 %] S O | Northeast
4 South 0 2) 44| =e| 110} 122 140 J 122 110 BI| 44| |2 4} North &
hwest ) 9 120 14] 41t S0 JrI3f 157 162 ] 1441 S5 0 Narthwest
MAR 22 10 0 5 g1 2] 3 13 4] 457 9| 1397|1497 118 (3 Wast SEPT 22
Nerihwest ol 5| 9f rz| 13} 13 4| 13 13| 25| s8] 51 0 | Southwest
Herizontal 0 21| &7 | 124 153 | t78] 183 176 153 124] &7 N1 U | Horizontel
North 0 ] 6| 10 vloazf oz o2) 10 6 ? 0 [ South
Northoast ! 35t 33| 12| | 12} 2| 12 [+] 5 ? 0 | Southeast
OCT 23 East O 51 117 1822] BR| 39] 2% 12 4 10 [3 2 Q East APR 20
Southeast O &1y 132 a1 163] ras] 10 &3] 261 0 [3 2 [ orthaast
& South O 21| S9 | t04| 137) 15| 162 | 154 132 104§ 59| 21 0| North &
esgthuﬁt 0 ? sl 10] 201 s3f 107 | 144 T63] 161 | 132] 81 i} Northwest
FEB 20 st [ F3 & 1B 11 17 2| 39} se| 22T 88 0 Wast AUG 24
Northwaest 0 ? &1 10 1| w2l w21z | oe2) 331 35 [ Southwast
Horirantal 0 gF 29| a4l 101|123} 129 23| 101 | &4Y 29 8| © | MHorizontal
North 0 0 3 7 5 o n ¢ 8: 7 3 0 ¢ Scuth
Northoast 0 o] 12 7 5 £ B 10 9 7 3 0 0 éooﬂuui
NOV 21 £ast 4 0 %1 |100] 74! 33 { 10 s 7 3 o 0 ast MAY 21
Southeast 0 G105 | 144 9567 14a] 1161 7 27 7 3 0 0 [ Northeast
& South 0 O 55 | 1040 139 158 reb | 158 ) 139 10e | 55 0| O | North &
outhwast 0 0 3 1| 27| 7 1ih | 1443 156 1421 105 0 0 Northwest
JAN 21 ost D 0 3 ! §1 10 T 33| 741 1G] 51 0 O] West JULY 23
Northwast of o 3 71 9t wof | io| ¢ 71121 0} © | Soathwest
Horizontel Q O] 16| 43 731 92| 103 | 92 3| 43 16 o o Horizontal
North [+) 0 2 3 9 w| ] 10 G b ? 0 G | South
Northeast 0 ¢ 7 & g gl 107 10 5 5 2 0 0 Sautheast
East 0 ) 721 86| &R 31 10| IC 5 & 2 0 0 East
Southeast 0! Of 83 (134 148 142] 1:S| 23] 0| ? 2 ¥} 0 Northeast
DEC 22 South 0 C| 51| 99| 134 | i58] 65| 158 ')‘i LAY q 0 North JUNE 21
éombvnf 0 0 2 7] 30 737 155|142 148 134 ] 8 0 ) Northwast
ast [1] Q p) [ g 10 0} 31} e8| 86] 72 [i] [} T
Northwest 0 0 2 3 9 10 10§ 10 4 & 7 0 ¢ Southwest
Horizental ol of s 12| ss| 2] 85| 7e| s8] 32 I g ¢| o Horiontal
> Steel Sash, or 8 Dewpaint Dewpoint South Lat,
%:I::“G“‘;: No Sash Haze Altitude Decrease From 67 F | Incresss From 87 F Dac. or Jan,
X 1/BSart.l7? =137, {Max] +0.7% per 1000 Ft + 7%, per 10F - 7% per IOF + 7%
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Solar Heat Gain duo to Glass ( SHG ) Continued e

Table 15

TABLE 15—SOLAR HEAT GAIN THRU ORDINARY GLASS (Contd)

500 Btu/(hr) (sq ft sash area) 500
50° NORTH LATITUDE AM SUN TIME PM 50° SOUTH LATITUDE
Time of Year Exposure 6 7 18 |9 |10 |11 Noon| ! 2 3 |4 |5 |6 Exposure Time of Year

North 120 12 13 14| 14 4 a4 a3 12| 12| 29 | South
Northeast 1 25 ) 94| 50| 16| 14 4] 14 14 13| 12| 10| 8| Southeast
st ) 162 136 ] 94| 41 14 ) 14 ) 14f 03] 12| 10 8 | East
Reast 4 | 102 | 126 | 135 | 124 | 98| &1 | 23| 14| 13| 12] 10| 8 | Northeast
JUNE 21 South gl 10] 16| 39| e8| 87| 93| 87| e8| 39| 18] 10 8 | North DEC 22
Southwest Bl 1of 12 13) 14 23] 61 | 98 [124 |1365 [ 126|102 | 64 | Northwest
ot Bl 1G] 12 I5) 14| 14 14| 41| 34 (136|152 _I% |39 West
Northwest gl oto] 12| 13) 4] 14 14 14| 16 50| 94[125]126 | Southwest
Horizontal 44 | 86133 [173 | 197 | 204[7220 214 {197 [ 173 | 133 | 86 [Ta4 | Morizontal
North 21 1] 120 13 4] 14f 4] 14} 14 03] 12 11] 21 South
Northeast e iy 8r | «4| 15| 14f 14| 14 ) 4] 13| 12) 10 6 | Southeast
oy 23 | Eet i3 e foes fiar | es| a3l e usl il 3) 2] 0l 8| East JAN 21
utheast GSTTOT 134 143 136 105] 70 261 141 13] 12] 10 & ortheast
& South 6| 10] 20| 50| 80| 98| 106 | 98| 80| 5¢| 21| 10 3 orth &
_%M’ & 10 12 13 14 26 70 J 109 L1364 [ 143 ] 134 L1071 &5
MAY 21 st 51 10 12 13| 14| 14 14| 43| 961141 | 163|161 131 est NOVY 21
Northwest s 10| 12 13 14 14 14| 14| 5] 44| 87|17 114 | Southwest
Horizontal 330 75} 119|159 J18g | 205] 210 J205 {188 [ 159|119 75] 33 | Horizontal
North B g 1o 12 13) 14 4| 14} 130 12 10 B 8 South
Northeast 76| 94| 70 3t 13| 14| 14| 14| 3] 2] 10 8 - Southeast
AUG 24 _Em 94 1145|158 1141 | 98| 45| 14 14| 13) 12| 0] 8] 4| East FEB 20
outheast EY[TT1 | 144 (157 [ 153|132 &9 0| 13] 12] 10| 8! % N’;fh.m
& South 4| 9| 36| 723[105| 130] 138 [ 130 |105| 73| 36| 9! 4 | North &
Southw 4 8] 10 12 13| 40 B9 J132 153|157 )14« ]1i1 | 53 Northwest
APR 20 West 4 B 101 12] T3] 14] 14 45 34 [ 141 | 158|145 94 ost OCT 23
Northwest “ 8| 10 12 13| 4] 14 w4 | 13 3| 0| 941 78 Southwaest
Horizontal 13| 26| B [ 130 | 160 179 185 [ 179 | 140 [ 131 | 89| 46] 13 Horizontal
North o 4 gl aof 12 92| 12 2] 12| 10| 8 4 0 | South
Northeast Of s8| 46| 16 12| 12 12 12 12] 10| 8| 4| 0| Southeast
SEPT 22 _Em 0102138130 43) 12|l 2] 2l 0] 8| 4i ol Eest MAR 22
outheast O sal 39 Jrez a3 145 105 56| 171 101 8] 4] ©C 1 Northeast
& South of e 51| 937 150] 158 [150 [ 131 ] 93] St | N 0 | North &
__%gm 0 4 81 10 17] s&] 105|145 [183 J162]139] 85 0 N
MAR 22 ost of 4 sl o] 2] T2l izl 4] afiofi3s 0z O West SEPT 22
Northwest of 4| & o] 12| i2f 2| 12| 2] 15| 46| 58| O | Southwest
Horizontal 0] I5] 49| 88| 118 | 140] 148 | 140 |1i8 | 88 | 49| IS 0 Horizontal
North 0| of +4 7 gl of 1| o] 9 7 4| o 0| South
Northeast o| 29| 20 7] 9] 0] o] 9 7 4 0 0| Southeast
OCT 23 0] 73] 99 Jtos | 79] 35| 1 191 3 71 41 0] O East APR 20
utheast O] &9 [ 1nn | 145 [ 157 [ 144 115 ] 89 | 24 7 4] 0] O | Northeast
& South O 17| 53| 99| 137 | vs7 187 ) 157 137 | 99| S3 | 17 0 | North &
Southwest 1] 0 K 71 24| 9] 195|144 J157 |45 {111 | &9 0 Northwest
FEB 20 st O] O] %[ 7| G O] W[ 35] 79105 93| 73| © | West AUG 24
Northwest 1] 0 4 7 9| 0] 11| 10 bl 7| 0| 29 0 | Southwest
Horizontal 0 20 19 ] 45| 72| 64] 94| 86| 72| 45] 19 2 Q Horizontal
North ol of | 4 & 8 9| 8| 6] 4] 1| o] 0] South
Northeast 0 0 S 4 3 B 9 8 b 4 | 0 0 Southeast
NOY 21 _{n} 0 Q01 51 ] 641 571 28 9 3 ] 4 | 0 Q MAY 21
outheast O Of &z | os|iaz 27| 107 | &7 | 2! 4 | 0 © | Northeast
& South O Of 34| 20| 116 143] 153 | 143 |16 | 70| 3¢ 0 © | North &
Southwest 0] © | 4] 21 &7 107|127 (127 ] 951 62| O] © | Northwest
JAN 21 ost 0 0 1 4 [3 B 9| 28 | 57| 64| SI 0 O] West JULY 23
Northwest 0 0 1 4 & 8 9 9 6 4 5 0 0 | Southwest
Heorizontal 0 0 4| 13| 30| 47| 53| 47| 30| 13 4 0 0 Horizontal
North 0 0 0 3 5 (] 7 ) s 3 0 0 0 South
Northeast 0 0 0 3 S ) 7 ) S 3 0 (4] 0 Southeast
a 0 0 0| 27| 47| 23 7 ) 5 3 0 0 Q0 East
east [ 0 Of 4/ 1107 Fis] 100 | 62 | 25 3 [4] 0 4] ortheast
DEC 22 South of ©f of 3| 99| 13| 140 (131 | 99| 31 0| 0| ©| North JUNE 21
_%M of ol ol 31 25| ¢2f wofslior] 41} of ol of N
ost 0] 0] ¢ 3 ST 8] 7123147127 ©of o] © ost
Northwest 0 0 0 3 5 ) 7 b ] 3 0 0 0 Southwest
Horizental 0 0 0 S| 19| 33| 40| 33| 1% 5 0 0 0 Horizontal
- Steel Sash, or ’ Dewpoint Dewpoint South Lat.
é‘l" G."" No Sash Haze Altitude Decrease From 67 F | Increase From 67 F Dec. or Jan.
orrection | o 1/ 85 or 1.17 =15% (Mox,) | +0.7%, por 1000 Ft + 1%, per 10F — 7% per IOF + 1%
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Glass Factor (f) e

Table 16

TABLE 16-OVER-ALL FACTORS FOR SOLAR HEAT GAIN THRU GLASS

WITH AND WITHOUT SHADING DEVICES*

Apply Factors to Table 15

Outdoor wind velocity, 5 mph-Angle of incidence, 30 — Shading devices fully covering window

INSIDE OUTSIDE
GLASS VENETIAL BLIND* OUTSIDE SHADING OUTSIDE
FACTOR 45 horiz. or vertical | VENETIAN BLIND SCREENT AWNING#
NO or ROLLER SHADE 45 horiz. slats | 17 horiz. slats | vent. sides & top
SHADE Light on
Light [Medium| Dark | Light | Outside | Medium** [Dark§| Light | Med. or
Color | Color | Color | Color | Dark on Color Color | Color Dark
Inside Color
ORDINARY GLASS 1.00 .56 65 75 A5 13 22 5 .20 .25
REGULAR PLATE (1/4 inch) .94 .56 .65 74 14 12 21 19 .24
HEAT ABSORBING GLASStt
40 to 48% Absorbing .80 .56 62 72 12 | .18 A2 16 .20
48 to 56% Absorbing 73 .53 .59 62 A1 .10 .16 Kk W1 .18
56 to 70% Absorbing .62 .51 .54 .56 10 10 14 10 12 .16
DOUBLE PANE
Ordinary Glass .90 .54 61 67 14 12 .20 14 .18 22
Regular Plate .80 .52 .59 65 12 k| .18 A2 .16 .20
48 to 56% Absorbing outside; .52 .36 .39 43 .10 .10 Nk .10 .10 A3
Ordinary Glass inside.
48 to 56% Absorbing outside; .50 .36 .39 43 .10 .10 1 A0 .10 12
Regular Plate inside.
TRIPLE PANE
Ordinary Glass .83 .48 .56 64 A2 A1 8 12 16 20
Regular Plate .69 47 52 57 10 10 15 10 14 A7
PAINTED GLASS
Light Color .28
Medium Color .39
Dark Color .50
STAINED GLASS##
Amber Color .70
Dark Red .56
Dark Blue .60
Dark Green 32
Greyed Green .46
Light Opalescent 43
Dark Opalescent .37
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Thermal Resistance for Building & Insulation Materials (R) e

C Table 34
TABLE 34-THERMAL RESISTANCES R-BUILDING AND INSULATING MATERIALS (Contd)
(deg F per Bu)/(hr) (sq ft)
RESISTANCE R
THICK-| DENSITY | WEIGHT Per Inch For Listed
NESS (Ib per (Ib per Thickness | Thickness
MATERIAL DESCRIPTION (in.) cu ft) sq ft) A 1
K C
BUILDING MATERIALS
BUILDING Asbestos-Cement Board 120 - 0.25 -
BOARD Asbestos-Cement Board 1/8 120 1.25 - 0.03
Boards, Gypsum or Plaster Board 3/8 50 1.58 - 0.32
Panels, Gypsum or Plaster Board 1/2 50 2.08 - 0.45
Sheathing, | Plywood 34 - 1.25 -
etc Plywood 1/4 34 0.71 - 0.31
Plywood 3/8 34 1.06 - 0.47
Plywood 1/2 34 1.42 - 0.63
Plywood or Wood Panels 3/4 34 2713 - 0.94
Wood Fiber Board, Laminated or Homogeneous 26 - 2.38 -
31 - 2.00 -
Wood Fiber, Hardboard Type 65 - 0.72 -
Wood Fiber, Hardboard Type 1/4 65 1.35 - 0.18
Wood, Fir or Pine Sheathing 25/32 32 2.08 - 0.98
Wood, Fir or Pine 15/8 32 4.34 - 2.03
BUILDING Vapor Permeable Felt - - - 0.06
PAPER Vapor Seal, 2 layers of Mopped 15 Ib felt - - - 0.12
Vapor Seal, Plastic Film - - - Negl
WOODS Maple, Oak, and Similar Hardwoods 45 - 0.91 -
Fir, Pine, and Similar Softwoods 32 - 1.25 -

Continued e

TABLE 34-THERMAL RESISTANCES R-BUILDING AND INSULATING MATERIALS (Contd)
(deg F per Bu)/(hr) (sq ft)
RESISTANCE R
THICK-| DENSITY | WEIGHT Per Inch For Listed
NESS (Ib per (lb per Thickness Thickness
MATERIAL DESCRIPTION (in.) cu ) sq ft) R = s
13 C
BUILDING MATERIALS, (CONT.)
MASONRY Brick, Common 4 120 40 - .80
UNITS Brick, Face 4 130 43 - 44
Clay Tile, Hollow:
1 Cell Deep 3 60 15 - 0.80
1 Cell Deep 4 48 16 - 1.1
2 Cells Deep 6 50 25 - 1.52
2 Cells Deep 8 45 30 - 1.85
2 Cells Deep 10 42 35 - 2.22
3 Cells Deep 12 40 40 - 2.50
Concrete Blocks, Three Oval Core 3 76 19 - 0.4
Sand & Gravel Aggregate 4 69 23 - 0.71
6 64 32 - 0.91
8 64 43 - 1.1
12 63 63 - 1.28
Cinder Aggregate 3 68 17 - 0.86
4 60 20 - 1.1
6 54 27 - 1.50
8 56 37 - 1.72
12 53 53 - 1.89
Lightweight Aggregate 3 60 15 - 1.27
(Expanded Shale, Clay, Slate or 4 52 17 - 1.50
Slag; Pumice) 8 48 32 - 2.00
12 43 43 - 2.27
Gypsum Partition Tile:
3"X12" X30" solid 3 45 11 - 1.26
3" X12" X30" 4-cell 3 35 9 - 1.35
4" X12" X30" 3-cell 4 38 13 - 1.67
Stone. Line or Sand 150 - 0.08 -
S Egyptian Engineering Syndicate s Jgall o [ el
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8 Thermal Resistance for Building & Insulation Materials (R) o
Cp‘o Continued

TABLE 34-THERMAL RESISTANCES R-BUILDING AND INSULATING MATERIALS (Contd)
(deg F per Bu)/(hr) (sqg ft)
RESISTANCE R
THICK-| DENSITY WEIGHT Per Inch For Listed
NESS (b per (Ib per Thickness Thickness
MATERIAL DESCRIPTION (in.) cu ft) sq ft) AS % b
w C
BUILDING MATERIALS, (CONT.)
MASONRY Cement Mortar 116 - 0.20
MATERIALS | Gypsum-Fiber Concrete 87%2 % gypsum,
Concretes 12V % wood chips 51 = 0.60 S
Lightweight Aggregates 120 - 0.19 -
Including Expanded 100 - 0.28 -
Shale, Clay or Slate 80 - 0.40 -
Expanded Slag; Cinders 60 - 0.59 -
Pumice; Perlite; Vermiculite 40 - 0.86 -
Also, Cellular Concretes 30 - 1.11 -
20 - 1.43 -
Sand & Gravel or Stone Aggregate (Oven Dried) 140 - 0.11 -
Sand & Gravel or Stone Aggregate (Not Dried) 140 - 0.08 -
Stucco 116 - 0.20
PLASTERING | Cement Plaster, Sand Aggregate 116 - 0.20 -
MATERIALS Sand Aggregate 1/2 116 4.8 - 0.10
Sand Aggregate 3/4 116 167 - i
Gypsum Plasten:
Lightweight Aggregate 1/2 45 1.88 - 0.32
Lightweight Aggregate 5/8 45 2.34 - 0.39
Lightweight Aggregate on Metal Lath 3/4 45 2.80 - 0.47
Perlite Aggregate 45 - 0.67 -
Sand Aggregate 105 - 0.18 -
Sand Aggregate 1/2 105 4.4 - 0.09
Sand Aggregate 5/8 105 5.5 - 0.11
Sand Aggregate on Metal Lath 3/4 105 6.6 - 0.13
Sand Aggregate on Wood Lath 105 - - 0.40
Vermiculite Aggregate 45 - 0.59 -
ROOFING Asbestos-Cement Shingles 120 - - 0.21
Asphalt Roll Roofing 70 - - 0.15
Asphalt Shingles 70 - - 0.44
Built-up Roofing 3/8 70 2.2 - 0.33
Slate 1/2 201 8.4 - 0.05
Sheet Metal - - Negl -
Wood Shingles 40 - - 0.94
Continued o
TABLE 34-THERMAL RESISTANCES R-BUILDING AND INSULATING MATERIALS (Contd)
(deg F per Bu)/(hr) (sq ft)
RESISTANCE R
THICK-| DENSITY | WEIGHT Per Inch For Listed
NESS (b per (b per Thickness Thickness
MATERIAL DESCRIPTION @in.) cu ft) sq ft) ke A
S C
BUILDING MATERIALS, (CONT.)
SIDING Shingles
MATERIALS Wood, 16", 7%2.* exposure - - - 0.87
(On Flat Wood, Double, 16", 12" exposure - - - 1.19
Surface) Wood, Plus Insul Backer Board, 5/16" - - - 1.40
Siding
Asbestos-Cement, ¥4" lapped s = - 0.21
Asphalt Roll Siding - - - 0.15
Asphalt Insul Siding, ¥/2” Board - - - 1.45
Wood, Drop, 1"X8" - - - 0.79
Wood, Bevel, ¥2"x8", lapped 2 = = 0.81
Wood, Bevel, ¥4x"10", lapped - - - 1.05
Wood, Plywood, 3/8", lapped - - - 0.59
Structural Glass - - - 0.10
FLOORING Asphalt Tile 1/8 120 1.25 - 0.04
MATERIALS | Carpet and Fibrous Pad - - - 2.08
Carpet and Rubber Pad 1 - - - 1.23
Ceramic Tile - - - 0.08
Cork Tile 1/8 25 - 2.22 -
Cork Tile 25 0.26 - 0.28
Felt, Flooring - - - 0.06
Floor Tile 1/8 = = e 0.05
Linoleum 1/8 80 0.83 - 0.08
Plywood Subfloor 5/8 34 1.77 - 0.78
Rubber or Plastic Tile 1/8 110 1.15 = 0.02
Terrazzo 1 140 11.7 - 0.08
Wood Subfioor 25/32 32 2.08 - 0.98
Wood, Hardwood Finish 3/4 45 2.81 - 0.68
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S Ventilation e
Table 45
TABLE 45-VENTILATION STANDARDS
CFM PER PERSON CFM PER
APPLICATION SMOKING SQ FT OF FLOOR
Recommended Minimum* Minimum*

Average Some 20 15 -

Apartment{ De Luxe Some 30 25 .33
Banking Space Occasional 10 7Va -
Barber Shops Considerable 15 10 -
Beauty Parlors Occasional 10 7V5 -
Broker's Board Rooms Very Heavy 50 30 &
Cocktail Bars Heavy 30 25 -

Corridors (Supply or Exhaust) - - - .25

Department Stores None 7V 5 05
Directors Rooms Extreme 50 30 -
Drug StoresT Considerable 10 72 T

Factoriest§ None 10 V2 10
Five and Ten Cent Stores None V5 5 -
Funeral Parlors None 10 V2 -
Garage# - - - 1.0
Operating Rooms** None = = 2.0

Hospitals{ Private Rooms None 30 25 33
Wards None 20 15 3

Hotel Roms Heavy 30 25 .33
Kitchen Restaurant'l' - - - 4.0
Residence - - - 2.0
Laboratories‘l' Some 20 15 -

Meeting Rooms Very Heavy 50 30 1.25
General Some 15 10 -

Office Private None 25 15 .25

Private Considerable 30 25 .25
{ Cafeteria‘l‘ Considerable 12 10 -
Restaurant U Dining Room‘I‘ Considerable 15 12 -
School Rooms¥ None E - s
Shop Retail None 10 Vs -
Theater# None V5 5 -
Theater Some 15 10 -
Toilets# (Exhaust) - - - 2.0
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TABLE 49 — HEAT GAIN FROM LIGHT

TYRPE

HEAT GAIN* Btu/hr

Fluorescent
Incandescent

Total Light WattsX1.25T%3.4
Total Light WattsX3.4

Egyptian Engineering Syndicate

P
‘{\e‘ Heat Gain from People e
Table 48
TABLE 48-HEAT GAIN FROM PEOPLE
Aver-
age
Met- | Ad-
DEGREE OF TYPICAL abolic | justed ROOM DRY-BULB TEMPERATURE
ACTIVITY APPLICATION | Rate [ Met-
(Adult | abolic 82 F 80 F 78 F 75E 70F
Male) | Rate* Btu/hr Btu/hr Btu/hr But/hr Btu/hr
Btu/hr | Btu/hr [Sensible| Latent [Sensible| Latent [Sensible] Latent [Sensible]| Latent [Sensible] Latent
Seated at rest Theater,
Grade School | 390 350 175 175 195 155 210 140 230 120 260 90
Seated, very light
work High School 450 | 400 180 220 195 205 215 185 240 160 275 125
Office worker Offices, Hotels,
Apts., College | 475
450 180 270 200 250 215 235 245 205 285 165
Standing, walking [Dept., Retail, or
slowly Variety Store 550
Walking, seated |Drug Store 550
500 180 320 200 300 220 280 255 245 290 210
Standing, walking
slowly Bank 550
Sedentary work _|RestaurantT 500 550 190 360 220 330 240 310 280 270 320 230
Light bench work |Factory, light
work 800 750 190 560 220 530 245 505 295 455 365 385
Moderate dancing |Dance Hall 900 | 850 220 630 245 605 275 575 325 525 400 450
Walking, 3 mph  [Factory, fairly
heavy work 1000 | 1000 270 730 300 700 330 670 380 620 460 540
Heavy work Bowling AlleyF
Factory 1500 | 1450 | 450 1000 465 985 485 965 525 925 605 845
Heat Gain from Light e
Table 49
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Heat Gain from Restaurant Applications e

Table 50

TABLE 50-HEAT GAIN FROM RESTAURANT APPLIANCES

NOT HOODED*-ELECTRIC

MAIN- RECOM HEAT GAIN
OVERALL TYPE MFR TAIN- FOR AVG USE
APPLIANCE DIMENSIONS OF MAX ING | Sensible | Latent Total
LessLegsand | CON- MISCELLANEQUS |RATING| RATE Heat Heat Heat
Handles (In.) TROL DATA Btu/hr | Btu/hr Btu/hr Btu/hr Btu/hr
Coffee Brewer-1/2 gal Man. 2240 306 900 220 1120
Warmer-1/2 gal Man. 306 306 230 90 320
4 Coffee Brewing Units Water heater—2000
with 41/2 gal Tank 20X30X26 H Auto. watts 16900 4800 1200 6000
Brewers—2960 watts
Coffee Urn--3 gal 15 DiaxX34H Man. |Black finish 11900 3000 2600 1700 4300
--3 gal 12X23 oval X21H | Auto. | Nickel plated 15300 2600 2200 1500 3700
--5 gal 18 Dia X37H Auto. [Nickel plated 17000 3600 3400 2300 5700
Doughnut Machine 22X22X57H Auto. [Exhaust system to
outdoors-1/2 hp motor 16000 5000 5000
Egg Boiler 10X13X25H Man. |Med. ht. -550 watts
Low ht—275 watts 3740 1200 800 2000
Food Warmer with Plate Insulated, separate
Warmer, per sq ft top Auto. | heating unit for each 1350 500 350 350 700
surface pot. Plate warmer in
base
Food Warmer without
Plate Warmer, per sq ft Auto. | Ditto, without plate 1020 400 200 350 550
top surface warmer
Fry Kettle--111/2 Ib fat 12 DiaX14H Auto. 8840 1100 1600 2400 4000
Fry Kettle—25 Ib fal 16X18X12H Auto. |Frying area 12"X14" 23800 2000 3800 5700 9500
Griddle, Frying 18X18X8H Auto. | Frying top 18"X14" 8000 2800 3100 1700 4800
Grille, Meat 14X14X10H Auto. | Cooking area 10"X12" 10200 1900 3900 2100 6000
Grille, Sandwich 13X14X10H Auto. | Grill area 12"X12" 5600 1900 2700 700 3400
Roll Warmer 26X17X13H Auto. | One drawer 1500 400 1100 100 1200
Toaster, Continuous 15X15X28H Auto. |2 Slices wide--
360 slices/hr 7500 5000 5100 1300 6400
Toaster, Continuous 20X15X28H Auto. (4 Slices wide--
720 slices/hr 10200 6000 6100 2600 8700
Toaster, Pop-Up 6X11X8H Auto. |2 Slices 4150 1000 2450 450 2900
Waffle Iron 12X13X10H Auto. | One waffle 7" dia 2480 600 1100 750 1850
Waffle Iron for Ice Cream [ 14X13X10H Auto. |12 Cakes,
Sandwich each 2 1/2"X3 3/4" 7500 1500 3100 2100 5200
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Heat Gain from Restaurant Applications e

Table 51

TABLE 51-HEAT GAIN FROM RESTAURANT APPLIANCES
NOT HOODED*--GAS BURNING AND STEAM HEATED

MAIN- RECOM HEAT GAIN
OVERALL TYPE MFR TAIN- FOR AVG USE
APPLIANCE DIMENSIONS OF MAX ING | Sensible | Latent Total
LessLegsand | CON- MISCELLANEOUS |RATING| RATE Heat Heat Heat
Handles (In.) TROL DATA Btu/hr | Btu/hr | Btu/hr Btu/hr Btu/hr
GAS BURNING
Coffee Brewer-1/2 gal Man. |Combination brewer 3400 1350 350 1700
Warmer-1/2 gal Man. and warmer 500 500 400 100 500
Coffee Brewing Units 4 Brewers and 42
with Tank 19X30X26 H gal tank 7200 1800 9000
Coffee Urn--3 gal 15" DiaX34H Auto. |Black finish 3200 3900 2900 2900 5800
Coffee Urn --3 gal 12X23 oval X21H | Auto. [Nickel plated 3400 2500 2500 5000
Coffee Urn --5 gal 18 Dia X37H Auto. | Nickel plated 4700 3900 3900 7800
Food Warmer, Values per
sq ft top surface Man. |Water bath type 2000 900 850 450 1300
Fry Kettle—15 Ib fat 12X20X18H Auto. |Frying area 10X10 14250 3000 4200 2800 7000
Fry Kettle—28 Ib fal 15X35X11H Frying area 11X16 24000 4500 7200 4800 12000
Grill—Broil-O-Grill 22X14X17H Insulated
Top Burner (1.4 sqft) Man. 22,000 Btu/hr 37000 14400 3600 18000
Bottom Burner grill surface) 15,000 Btu/hr
Stoves, Short Order— Man. |Ring type burners 14000 4200 4200 8400
Open Top. Values 12000 to 22000
per sq ft top surface Btu/ea
Stoves, Short Order— Man. |Ring type burners 11000 3300 3300 6600
Closed Top. Values 10000 to 12000
per sq ft top surface Btu/ea
Toaster, Continuous 15X15X28H Auto. |2 Slices wide--
360 slices/hr 12000| 10000 7700 3300 11000
STEAM HEATED
Coffee Urn--3 gal 15 DiaX34H Auto. |Black finish 2900 1900 4800
-3 gal 12X23 ovalX21H | Auto. |Nickel plated 2400 1600 4000
-5 gal 18 DiaX37H Auto. | Nickel plated 3400 2300 5700
Coffee Urn--3 gal 15 Diax34H Man. |Black finish 3100 3100 6200
-3 gal 12X23 ovalX21H Man. |Nickel plated 2600 2600 5200
-5 gal 18 DiaX37H Man. | Nickel plated 3700 3700 7400
Food Warmer, per sq ft
top surface Auto 400 500 900
Food Warmer, per sq ft
top surface Man. 450 1150 1500
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Table 52

Heat Gain from Miscellaneous Applications “Hooded” e

TABLE 52-HEAT GAIN FROM MISCELLANEOUS APPLIANCES

NOT HOODED*

RECOM HEAT GAIN FOR AVG USE

TYPE MFR
APPLIANCE OF MAX Sensible Latent Total
CONTROL MISCELLANEOUS DATA RATING Heat Heat Heat
Btu/hr Btu/hr Btu/hr Btu/hr
GAS BURNING
Hair Dryer, Blower Type Fan 165 watts,
15 amps, 115 volts AC Man. (low 915 watts, high 1580 watts) 5,370 2,300 400 2,700
Hair Dryer, helmet type, Fan 80 watts,
6.5 amps, 115 volts AC Man. (low 300 watts, high 710 watts) 2,400 1,870 330 2,200
Permanent Wave Machine 60 heaters at 25 watts each,
Man. 36 in normal use 5,100 850 150 1,000
Pressurized Instrument
Washer and Sterilizer 117X11"X22" 12,000 23,460 35,460
Neon Sign, per '/," outside dia 30 30
Linear ft tube ’L." outside dia 60 60
Solution and/or 18"X30"X72" 1,200 3,000 4,200
Blanket Warmer 18"X24"X72" 1,050 2,400 3,450
Sterilizer Auto. 167X24" 9,600 8,700 18,300
Dressing Auto. 20"X36" 23,300 24,000 47,300
Sterilizer, Rectangular Bulk Auto. 24"X24"X36" 34,800 21,000 55,800
Auto. 247X24"X48" 41,700 27,000 68,700
Auto. 247X36"X48" 56,200 36,000 92,200
Auto. 247X36"X60" 68,500 45,000 113,500
Auto. 367X42"X84" 161,700 97,500 259,200
Auto. 42"X48"X96" 184,000 140,000 324,000
Auto. 48"X54"X96" 210,000 180,000 390,000
Sterilizer, Water Auto. 10 gallon 4,100 16,500 20,600
Auto. 15 gallon 6,100 24,600 30,700
Sterilizer, Instrument Auto. 67X8"X17" 2,700 2,400 5,100
Auto. 9"X10"X20" 5,100 3,900 9,000
Auto. 10"X12"%x22" 8,100 5,900 14,000
Auto. 10"X12"X36" 10,200 9,400 19,600
Auto. 127X16"X24" 9,200 8,600 17,800
Sterilizer, Utensil Auto. 16"X16"X24" 10,600 20,400 31,000
Auto. 20"X20"X24" 12,300 25,600 37,900
Sterilizer, Hot Air Auto. Model 120 Amer Sterilizer Co 2,000 4,200 6,200
Auto. Model 100 Amer Sterilizer Co 1,200 2,100 3.300
Water Still 5 gal/hour 1,700 2,700 4,400
X-ray Machines, for Physicians and Dentists office None None None
making pictures
X-ray Machines, Heat load may be appreciable--
for therapy write mfg for data
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Table 52

Heat Gain from Miscellaneous Applications “Not Hooded” o

TABLE 52-HEAT GAIN FROM MISCELLANEOUS APPLIANCES

NOT HOODED*
RECOM HEAT GAIN FOR AVG USE
TYPE MFR
APPLIANCE OF MAX Sensible Latent Total
CONTROL MISCELLANEOUS DATA RATING Heat Heat Heat
Btu/hr Btu/hr Btu/hr Btu/hr
GAS BURNING
Bumer, Laboratory 7/16 dia barrel with
small bunsen Man. manufactured gas 1.800 960 240 1,200
small bunsen Man. 7/16 dia with nat gas 3,000 1,680 420 2,100
fishtail burner Man. 7/16 dia with not gas 3,500 1.860 490 2,450
fishtail burner Man. 7/16 dia bar with not gas 5,500 3,080 770 3,850
large bunsen Man. 1 Y2 dia mouth, adj orifice 6,000 3.350 850 4,200
Cigar Lighter Man. Continuous flame type 2,500 900 100 1,000
Hair Dryer System Consists of heater & fan which
5 helmets Auto. blows hot air thru duct system to 33,000 15,000 4,000 19,000
10 helmets Auto. helmets 21,000 6,000 27,000

*If properly designed positive exhaust hood is used, multiply recommended value by. 50.

Recommended Air Velocities in Ducts e

Table 7

TABLE 7 - RECOMMENDED MAXIMUM DUCT VELOCITIES FOR LOW VELOCITY SYSTEMS (FPM)

CONTROLLING FACTOR CONTROLLING FACTOR—DUCT FRICTION
APPLICATION NOISE GENERATION Main Ducts Branch Ducts
Main Ducts Supply Return Supply ‘ Return

Residences 600 1000 800 600 600
Apartments
Hotel Bedrooms 1000 1500 1300 1200 1000
Hospital Bedrooms
Private Offices
Directors Rooms 1200 2000 1500 1600 1200
Libraries
Theatres

S 5 800 1300 1100 1000 | 800
Auditoriums ]
General Offices
High Class Restaurants
High Class Stores 1500 2000 1500 1600 1200
Banks
Average:Stores 1800 2000 1500 1600 1200
Cafeterias
Industrial 2500 3000 1800 2200 1500
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Wall and Roof Thermal Properties and Code Numbers e

Table 11

Table 11 Thermal Properties and Code Numbers of Layers Used in Wall and Roof Descriptions for [Tables 12/ and @

Thickness and Thermal Properties

Code
Number Description L k P A R Mass
A0 Outside surface resistance 0 0.000 0 0.00 0.059 0.00
Al 25 mm Stucco 25 0.692 1858 0.84 0.037 47.34
A2 100 mm Face brick 100 1.333 2002 0.92 0.076 203.50
A3 Steel siding 2 44.998 7689 0.42 0.000 11.71
A4 12 mm Slag 13 0.190 1121 1.67 0.067 10.74
AS Outside surface resistance 0 0.000 0 0.00 0.059 0.00
A6 Finish 13 0.415 1249 1.09 0.031 16.10
A7 100 mm Face brick 100 1.333 2002 0.92 0.076 203.50
Bl Alir space resistance 0 0.000 0 0.00 0.160 0.00
B2 25 mm Insulation 25 0.043 32 0.84 0.587 0.98
B3 50 mm Insulation 51 0.043 32 0.84 1.173 1.46
B4 75 mm Insulation 76 0.043 32 0.84 1.760 2.44
B5 25 mm Insulation 25 0.043 91 0.84 0.587 2.44
B6 50 mm Insulation 51 0.043 91 0.84 1.173 4.88
B7 25 mm Wood 25 0.121 593 2.51 0.207 15.13
B8 65 mm Wood 63 0.121 593 2.51 0.524 37.58
B9 100 mm Wood 100 0.121 593 2.51 0.837 60.02
B10 50 mm Wood 51 0.121 593 251 0.420 30.26
B1l 75 mm Wood 76 0.121 593 2.51 0.628 45.38
B12 75 mm Insulation 76 0.043 91 0.84 1.760 6.83
B13 100 mm Insulation 100 0.043 91 0.84 2.347 9.27
B14 125 mm Insulation 125 0.043 91 0.84 2.933 11.71
B15 150 mm Insulation 150 0.043 91 0.84 3.520 14.15
B16 4 mm Insulation 4 0.043 91 0.84 0.088 0.49
B17 8 mm Insulation 8 0.043 91 0.84 0.176 0.49
B18 12 mm Insulation 12 0.043 91 0.84 0.264 0.98
B19 15 mm Insulation 15 0.043 91 0.84 0.352 1.46
B20 20 mm Insulation 20 0.043 91 0.84 0.440 1.95
B21 35 mm Insulation 35 0.043 91 0.84 0.792 293
B22 42 mm Insulation 42 0.043 91 0.84 0.968 3.90
B23 60 mm Insulation 62 0.043 91 0.84 1.408 5.86
B24 70 mm Insulation 70 0.043 91 0.84 1.584 6.34
B25 85 mm Insulation 85 0.043 91 0.84 1.936 7.81
B26 92 mm Insulation 92 0.043 91 0.84 2.112 8.30
B27 115 mm Insulation 115 0.043 91 0.84 2.640 10.74
Cl 100 mm Clay tile 100 0.571 1121 0.84 0.178 113.70
Cc2 100 mm low density concrete block 100 0.381 609 0.84 0.266 61.98
C3 100 mm high density concrete block 100 0.813 977 0.84 0.125 99.06
C4 100 mm Common brick 100 0.727 1922 0.84 0.140 195.20
Cs 100 mm high density concrete 100 1.731 2243 0.84 0.059 227.90
C6 200 mm Clay tile 200 0.571 1121 0.84 0.352 227.90
C7 200 mm low density concrete block 200 0.571 609 0.84 0.352 123.46
C8 200 mm high density concrete block 200 1.038 977 0.84 0.196 198.62
C9 200 mm Common brick 200 0.727 1922 0.84 0.279 390.40
C10 200 mm high density concrete 200 1.731 2243 0.84 0.117 455.79
Cll 300 mm high density concrete 300 1.731 2243 0.84 0.176 683.20
C12 50 mm high density concrete 50 1.731 2243 0.84 0.029 113.70
C13 150 mm high density concrete 150 1.731 2243 0.84 0.088 341.60
C14 100 mm low density concrete 100 0.173 641 0.84 0.587 64.90
Cl15 150 mm low density concrete 150 0.173 641 0.84 0.880 97.60
C16 200 mm low density concrete 200 0.173 641 0.84 1.173 130.30
C17 200 mm low density concrete block (filled) 200 0.138 288 0.84 1.467 58.56
C18 200 mm high density concrete block (filled) 200 0.588 849 0.84 0.345 17275
C19 300 mm low density concrete block (filled) 300 0.138 304 0.84 2.200 92.72
C20 300 mm high density concrete block (filled) 300 0.675 897 0.84 0.451 27328
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Table 30

Roof CLTD e

Table 30 July Cooling Load Temperature Differences for Calculating Cooling Load from Flat Roofs at 40°North Latitude

Roof Hour

No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
1 0 -1 -2 =3 =3 =3 0 7 16 25 33 41 46 49 49 46 41 33 24 14 8 5 3 1
2 1 0 -1 -2 =3 -3 =2 2 9 18 27 34 41 46 48 47 44 39 31 22 14 8 5 3
3 2 4 3 1 0 -1 0 3 7 13 19 26 32 37 40 41 41 37 33 27 21 17 13 9
4 9 6 2 1 =1 =2 =2 0 4 9 16 23 30 36 41 43 43 41 37 31 25 19 13
5 12 9 7 4 3 2 1 1 3 7 12 17 23 28 33 37 38 38 36 33 28 23 19 15
8 16 13 12 9 8 7 6 6 7 9 12 16 19 23 27 29 31 32 31 29 27 24 21 18
9 18 14 12 9 7 5 3 2 2 4 7 11 15 20 25 29 33 35 36 35 32 29 25 21
10 21 18 15 13 1 8 7 6 5 6 7 9 13 17 21 24 28 31 32 32 31 29 26 23
13 19 17 16 14 12 11 10 9! 9 9 11 13 16 18 21 23 26 27 27 27 26 24 22 21
14 19 18 17 15 14 13 12 11 11 11 12 13 16 18 20 22 23 24 25 25 24 23 22 21

Note: 1. Direct application of data Note: 2. Adjustments to table data

+ Dark surface

* Indoor temperature of 25.5°C

+ Outdoor maximum temperature of 35°C with mean temperature of 29.5°C and daily
range of 11.6°C
Solar radiation typical of clear day on 21st day of month
Outside surface film resistance of 0.059 m?- K/W

.
.
* With or without suspended ceiling but no ceiling plenum air return systems
.

Inside surface resistance of 0.121 m2- K/W

+ Design temperatures : Corr. CLTD = CLTD + (25.5 — ¢,) + (¢, — 29.4)

where

* No adjustment recommended for color

t, = inside temperature and ¢,, = mean outdoor temperature

t,, = maximum outdoor temperature — (daily range)/2

+ No adjustment recommended for ventilation of air space above a ceiling

Table 31

Table 31 Roof Numbers Used in

Roof Number e

Mass
Location**

Suspended
Ceiling

R-Value,
m?- KW

B7, Wood
25 mm

C12, HW Concrete

50 mm

A3, Steel
Deck

Attie-Ceiling
Combination

Without

Mass inside

0to 0.9
09t0 1.8
1.8t02.6
26t035
35044
441053

*

* ¥ % * *

n & B NN

* *

* % ® »
* * % ® %

the insulation

With

0t00.9
09t 1.8
1.8t0 2.6
26t035
35t044
441053

* % X O %

13
13
14

® ® % % % %
*

Without

Mass evenly

0t0 0.9
09t0 1.8
18t0 2.6
26t03.5
35t044
441053

FALANN -

* * % x *

BN = - -
* BN NN -

placed

With

0t00.9
09t01.8
1.8t02.6
26t03.5
351044
44t053

Sowwne ¥

* ® X * %

* B NN - -
* F * F F ¥

Without

Mass outside

0t00.9
09to 1.8
1.8t02.6
26t035
35t044
441053

* % X ¥ % ¥

nn s LN

*

LI TR I A )
* * X X % %

the insulation

With

0t0 0.9
09t01.8
1.8t02.6
26t03.5
351044
441053

* * ¥ % ¥ %

wn & W w

® % % % & »
* * O * 3 %
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Wall CLTD e

Table 30

Table 32 July Cooling Load Temperature Differences for Calculating Cooling Load from Sunlit Walls 40°North Latitude

Wall Number 1
Wall Hour

Face 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24
N 1 0 -1 -1 =2 -1 4 6 6 7 9 12 14 15 16 16 16 16 15 9 6 4 3 2]
NE 1 0 -1 -1 =2 1 13 23 26 24 19 16 15 16 16 16 15 13 11 8 6 4 3 2
E 1 0 -1 -1 -1 1 16 28 34 36 33 27 20 17 17 17 16 14 11 8 6 4 3 2
SE 1 0 -1 -1 =2 0 8§ 18 26 31 32 31 27 22 18 17 16 14 11 8 6 4 3 2
S 1 0 -1 -1 -2 -1 0 2 6 12 18 24 28 29 28 24 19 15 11 8 6 4 3 2
SW 1 0 -1 -1 -1 =1 0 2 4 7 9 14 22 29 36 39 38 34 25 13 7 4 3 2,
W 1 1 -1 -1 -1 -1 1 2 4 7 9 12 15 23 33 41 44 44 34 18 9 5 3 2
NW 1 0 -1 -1 -1 -1 0 2 4 4 9 12 14 16 21 28 34 36 31 16 8 5 3 2
Wall Number 2
Wall Hour
Face 1 2 3 4 S 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
N 3 2 1 0 -1 -1 -1 2 4 5 6 8 10 12 13 14 15 16 16 15 12 9 7 4
NE 3 2 1 0 -1 -1 1 7 14 20 22 21 18 17 16 16 16 16 14 13 10 8 6 4
E 3 2 1 0 -1 -1 1 8§ 18 26 31 32 29 24 21 19 18 17 15 13 11 8 6 4
SE 3 2 1 0 -1 -1 0 4 11 18 24 28 29 28 25 22 19 17 16 13 11 8 6 4
S 3 2 1 0 -1 -1 -1 -1 1 4 8 13 18 23 26 27 26 22 18 15 12 8 6 4
SW 4 2 1 1 0 -1 -1 0 1 3 5 7 11 17 23 29 34 36 34 29 22 15 9 6
w 4 3 2 1 0 -1 -1 0 1 3 S 7 9 13 18 26 33 38 41 37 28 19 12 8
NW 4 2 1 1 -1 -1 -1 -1 1 3 5 7 9 12 14 18 23 28 32 30 23 16 11 7
Wall Number 3
Wall Hour
Face 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
N 4 3 2 1 1 0 1 3 4 4 6 8 9 11 13 13 14 14 15 13 1 9 7 6
NE 4 3 2 1 0 0 4 9 14 17 18 17 17 16 16 16 16 16 14 12 10 8 7 5
E 4 3 2 1 1 1 4 12 18 23 26 26 24 22 21 19 18 17 16 13 11 9 7 6
SE 4 3 2 1 1 0 2 7 12 18 22 24 26 24 23 21 19 18 16 13 11 9 % 6
S 4 3 2 1 1 0 0 1 2 5 9 13 17 21 23 23 22 20 17 14 12 9 8 6
SW 7 5 3 2 1 1 1 1 2 3 5 8 12 17 22 27 31 32 30 25 20 16 12 9
w 8 6 4 3 2 1 1 1 2 3 5 7 9 13 19 25 31 35 35 30 24 18 14 11
NW 7 4 3 2 1 1 0 1 2 3 5 7 9 11 14 18 22 27 28 24 19 15 12 )
Wall Number 4
Wall Hour
Face 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
N 6 4 3 2 1 0 0 1 2 3 4 6 7 9 11 12 13 14 15 15 14 12 11 8
NE 6 4 3 2 1 0 0 2 7 12 16 18 18 18 17 17 17 16 16 14 13 11 9 7
E 6 4 3 2 1 1 1 3 8 15 21 25 27 26 24 22 21 19 18 16 14 12 9 8
SE 6 4 3 2 1 1 0 1 4 9 15 20 24 26 26 24 23 21 19 17 14 12 10 8
S 6 4 3 2 1 1 0 1 0 1 3 7 11 16 19 23 24 23 22 19 17 13 11 8
SW 10 7 5 3 2 1 0 0 0 1 3 4 7 10 15 20 26 29 32 32 28 23 18 14
w 12 8 6 4 2 1 1 0 1 1 3 4 6 8 12 17 22 28 33 36 33 28 22 17
NW 10 7 5 3 2 1 0 0 0 1 2 4 6 8§ 11 13 17 21 25 27 27 23 18 14
Wall Number 5
Wall Hour
Face 1 2 3 4 5 6 7 8 9 10 1m 12 13 14 15 16 17 18 19 20 21 22 23 24
N 7 6 4 3 3 2 1 2 3 3 4 5 7 8 9 11 12 13 13 13 13 12 10 8
NE 7 6 4 3 3 2 2 4 8 11 14 15 16 16 16 16 16 16 15 14 13 12 10 8
E 8 6 5 4 3 2 2 4 9 14 18 22 22 22 21 21 19 19 18 16 14 13 11 9
SE 8 7 5 4 3 2 2 3 6 10 14 18 21 22 22 21 21 19 18 17 15 13 11 9
S 8 7 5 4 3 2 2 1 2 2 4 7 11 14 17 19 20 20 19 18 16 13 12 10
SwW 12 10 8 6 4 3 3 2 2 3 3 5 7 9 14 18 22 26 27 27 24 21 18 14
W 14 11 9 7 6 4 3 2 2 3 4 5 6 8 11 16 21 25 29 30 28 24 21 17
NW 12 9 7 6 4 3 2 2 2 2 3 4 6 8 9 12 15 19 22 23 22 19 17 14
Wall Number 6
Wall Hour
Face 1 2 3 4 8 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24
N 7 6 5 4 3 3 2 3 3 4 4 6 7 8 9 10 11 12 12 13 12 11 9 8
NE 8 7 6 4 3 3 3 6 8§ 11 13 14 14 14 14 15 15 15 14 14 13 12 10 9
E 9 7 6 5 4 3 4 6 10 14 17 19 20 20 19 19 19 18 17 16 14 13 12 10
SE 9 8 6 5 4 3 3 4 7 10 13 16 18 19 20 19 19 18 18 16 15 13 12 10
S 9 7 6 ] 4 3 3 2 2 3 5 7 10 13 16 17 18 18 17 16 15 13 12 10
SwW 13 11 9 8 6 5 4 3 3 4 4 6 7 10 13 17 21 23 24 24 22 19 17 15
w 14 12 10 8 i 6 4 4 4 4 4 6 7 8 11 15 19 23 26 27 25 22 19 17
NW 12 10 8 7 6 4 4 3 3 3 4 5 6 8 9 12 14 18 20 21 20 18 16 14
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Wall CLTD Continued e

Table 30
Wall Number 7
Wall Hour
Face 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
N 7 7 6 5 4 3 3 4 4 5 6 7 8 9 9 10 11 11 11 11 10 9 8
NE 8 7 6 6 5 4 5 y: 9 11 12 13 13 13 13 14 14 14 13 13 12 11 10 9
E 9 8 7 7 6 5 6 9 12 14 17 18 18 18 18 18 17 17 16 15 14 13 12 11
SE 9 8 7 T 6 5 5 7 9 12 14 16 17 18 18 18 17 17 16 15 14 13 12 11
S 9 8 7 6 6 4 4 4 4 5 7 8 11 13 14 16 16 16 16 14 13 12 11 10
SW 13 11 10 9 7 7 6 6 6 6 6 7 g 11 14 17 19 21 22 21 19 17 16 14
w 14 12 11 9 8 7 7 6 6 6 7 7 8 9 12 16 19 22 23 23 21 19 17 16
NwW 11 10 9 8 7 6 5 5 5 5 6 6 7 8 9 12 14 17 18 18 17 16 14 13
Wall Number 9
Wall Hour
Face 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
N 9 8 7 6 5 4 3 2 2 2 3 4 4 6 7 8 9 11 12 12 13 13 12 11
NE 10 8 7 6 5 4 3 3 3 6 9 11 13 14 14 15 15 16 16 15 14 14 13 11
E 11 9 8 7 6 4 3 3 4 7 11 14 18 20 21 21 21 20 19 18 17 16 14 13
SE 11 9 8 7 6 4 3 3 3 7 7 11 14 17 19 20 21 20 19 19 18 16 14 13
S 12 10 8 7 6 4 3 3 2 2 2 3 6 § 11 14 16 18 19 19 18 17 15 13
SW 17 14 12 10 8 7 5 4 3 3 3 3 4 6 8 11 14 18 22 24 25 24 22 20
w 19 17 14 12 9 8 6 4 4 3 3 4 4 6 7 9 12 17 21 24 27 27 25 23
NW 16 14 12 9 8 6 5 4 S, 3 3 3 4 5 6 8§ 10 12 16 19 21 21 20 18
Wall Number 10
Wall Hour
Face 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
N 9 8 7 6 5 4 3 3 3 3 3 4 4 6 7 8 9 10 11 12 12 12 12 11
NE 10 9 7 6 5 4 3 3 4 7 9 11 12 13 14 14 15 15 15 15 14 13 12 11
E 11 9 8 7 6 4 4 4 6 8§ 11 14 17 19 19 20 20 19 19 18 17 16 14 13
SE 12 10 8 7 6 4 4 3 4 6 8 11 14 17 18 19 19 19 19 18 17 16 14 13
S 12 10 8 7 6 5 4 3 2 2 3 4 6 8§ 11 13 16 17 18 18 17 16 14 13
SW 17 15 13 11 9 7 6 4 4 3 3 4 4 6 8§ 11 14 18 21 23 23 23 21 19
w 19 17 14 12 10 8 7 5 4 4 4 4 4 6 7 9 13 17 21 23 25 25 23 22
NwW 16 13 12 10 8 7 6 4 3 3 3 3 4 6 7 8§ 10 13 16 18 19 20 19 17
Wall Number 11
Wall Hour
Face 1 2 3 4 5 6 74 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24
N 9 8 7 7 6 5 4 4 4 4 4 5 6 6 7 8 8 9 10 11 11 11 10 9
NE 10 9 8 7 7 6 5 5 6 8 9 11 12 12 13 13 13 13 14 14 13 13« 12 11
E 12 11 9 9 8 7 6 6 7 9 12 14 16 17 17 17 17 17 17 17 16 15 14 13
SE 12 1 9 9 8 7 6 6 6 8 9 12 13 15 16 17 17 17 17 17 16 15 14 13
S 11 10 9 8 7 6 6 5 4 4 4 6 7 9 11 13 14 15 16 16 15 14 13 12
SwW 16 14 13 11 10 9 8 7 6 6 6 6 7 8 9 12 14 17 18 20 20 19 18 17
w 17 16 14 12 11 10 9 8 7 7 6 7 7 7 8§ 11 13 16 18 21 22 21 20 18
NW 14 13 11 10 9 8 7 6 6 5 5 6 6 7 7 8§ 10 12 14 16 17 17 16 15
Wall Number 12
Wall Hour
Face 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
N 9 8 7 7 6 6 4 4 4 4 4 5 6 6 7 8 8 9 9 10 11 11 10 9
NE 10 9 8 8 7 6 6 6 73 8 o WF 12 s g2 I3 13, W3 130 A8 43 12 42, |11
B 12 11 10 9 8 7 7 7 8 9 12 14 16 16 17 17 17 17 17 16 16 15 14 13
SE 12 11 110 9 8 7 7 6 7 8 9 12 13 14 16 16 17 17 17 16 16 15 14 13
S 11 1 9 8 8 7 6 6 5 5 5 6 7 9 11 12 13 14 14 14 14 14 13 12
SW 15 14 13 12 11 9 8 8 7 7 7 7 7 8 9 41 13 16 18 A9 A9 19 18 17
w 17 16 14 13 12 11 9 8 8 7 7 7 7 8 9 11 13 15 18 19 21 20 19 18
NW 13 12 11 11 9 8 s 7 6 6 6 6 6 7 7 8§ 10 12 14 16 16 16 16 14
‘Wall Number 13
Wall Hour
Face 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
N 9 8 7 6 6 4 4 4 4 4 5 6 6 7 8 8 9 9 420 F: A1l 10 9
NE 10 9 8 8 7 6 6 6 7 8 9 1 1Z AZ A2 A3 13 13 137 A3 A% 427 12, 1
E 12. 1¥ 0 9 8 7 7 7 8 9 12 14 16 16 17 17 17 17 17 16 16 15 14 13
SE 12. 1F ~10 9 8 7 7 6 7 8 9 12 13 14 16 16 17 17 17 16 16 15 14 13
S 1 11 9 8 8 7 6 6 5 5 ) 6 7 9 11 12 13 14 14 14 14 14 13 12
SwW 15 14 13 12 11 9 8 8 7 7 7 7 7 8 9 11 13 16 18 19 19 19 18 17
w 17 16 14 13 12 11 9 8 8 7 7 7 7 8 9 M. 43 15 18 a9 2% 207 19" 1§
NW 13 12 I 341 9 8 7 7 6 6 6 6 6 i 7 8 10 12 14 16 16 16 16 14
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Table 30
Wall Number 14
Wall Hour
Face 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
N 8 8 8 7 7 6 6 6 6 6 6 6 6 6 7 7 8 8 8 9 9 9 9 9
NE 11 10 9 8 8 7 7 8 8 9 10 11 11 1 12 12 12 12 12 12 12 12 11
E 13 12 12 11 10 9 9 8 9 10 12 13 14 14 15 15 16 16 16 16 15 14 14 13
SE 13 12 11 11 10 9 8 8 8 9 10 11 12 13 14 14 15 15 15 15 14 14 14 13
S 11 11 10 9 9 8 8 7 7 7 7 7 8 8 9 11 12 12 13 13 13 13 12 12
SW 14 14 13 12 12 11 10 9 9 8 8 8 8 9 9 11 12 14 15 16 17 17 16 16
w 16 15 14 13 13 12 11 10 9 9 9 9 9 9 9 11 12 13 15 17 18 18 17 17
NW 13 12 12 11 10 9 9 8 8 7 7 7 7 8 8 8 9 11 12 13 14 14 14 13
Wall Number 15
Wall Hour
Face 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24
N 11 10 9 8 7 6 5 4 3 3 3 3 4 4 5 6 74 8 9 11 1 12 12 1
NE 12 11 9 8 7 6 5 4 4 5 6 g 10 11 12 13 14 14 14 14 14 14 14 13
E 14 12 11 9 8 7 6 5 5 6 g 10 13 15 17 18 19 19 19 18 18 17 16 15
SE 14 12 11 9 8 7 6 5 4 4 6 g8 10 12 14 17 18 18 19 18 18 17 17 15
S 14 12 11 9 8 7 6 5 4 3 3 3 4 6 7 9 12 14 16 17 17 17 16 15
SW 19 18 16 14 12 10 9 7 6 5 4 4 4 5 6 8 10 13 16 18 21 22 22 21
w 22 19 18 16 13 12 10 8 7 6 5 4 4 5 6 7 9 12 14 18 21 23 23 23
NW 17 16 14 13 11 9 8 7 6 4 4 4 4 4 5 6 7 9 11 14 16 18 18 I8
Wall Number 16
Wall Hour
Face 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24
N 10 9 8 7 6 6 5 4 4 4 4 4 ] 6 6 7 8 9 9 10 11 It N
NE 12 11 10 9 8 7 6 6 6 6 7 8 9 11 12 12 13 13 13 14 14 13 13 13
E 14 13 12 11 9 8 T 6 6 7 § 11 12 14 16 17 17 17 18 18 17 17 16 15
SE 4 13 12 1 9 8 7 6 6 6 7 § 10 12 14 15 16 17 17 17 17 17 16 15
S 13 12 11 10 9 8 7 6 5 4 4 4 5 6 8 9 11 13 14 15 15 15 15 14
SW 18 17 16 14 13 11 10 8 7 7 6 6 6 6 7 8 10 12 15 17 18 19 19 19
w 20 18 17 16 14 12 11 9 8 7 7 6 6 6 7 8 9 11 14 17 19 21 21 21
NwW 16 15 14 13 11 10 9 8 7 6 6 5 5 6 6 7 8 9 11 13 15 16 17 17
Wall Number e
Table 33
Table 33A  Wall Types, Mass Located Inside Insulation, for Use with [Table 32
Secondary R-Value Principal Wall Material**
Material m?- KW Al A2 B7 B10 B9 Cl1 C2 C3 C4 C5 C6 c7 Cc8 C17 Ci18
0 to 035 * * * * * * * * * * * * * * *
035 to 044 * 5 * * * * * * * 5 * * * * *
04410053  * 5 * * * 3 * 2 5 6 * * 5 * *
0.53 to 0.62 * 5 * L * 4 2 2 5 6 2 * 6 * *
0.62 to 0.70 L 5 * L ¥ 4 2 3 6 6 10 4 6 * 5
0.70 to 0.84 * 6 * ¥ * 5 2 4 6 6 11 5 10 * 10
0.84 t0 0.97 Ll 6 ¥ L * 5 2 4 6 6 11 5 10 * 10
Stucco  097tol14 = 6 3 x * 5 2 5 10 7 12 5 1 x 10
and/or 1.14t0 1.36 . 6 * L . 5 4 5 11 7 16 10 11 * 11
plaster 1.36 to 1.59 * 6 * * * 5 4 5 11 7 . 10 11 % 11
1.59t0 1.89 * 6 ¥ L * S 4 5 11 7 » 10 11 4 11
1.89t0 2.24 * 6 * * * 5 4 5 11 11 . 10 11 4 11
2.24 10 2.64 * 10 * * . 10 4 5 11 11 * 10 11 9 12
2.64 10 3.08 * 10 * % » 10 5 5 11 11 *, 11 12 10 16
3.08 to 3.52 * 11 * * * 10 5 9 11 11 *. 15 16 10 16
3.52104.05 - 11 . * . 10 9 9 16 11 * 15 16 10 16
405 to 476 * * * * * * * * * * * 16 * ls *
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Wall Number Continued e

Table 33

Table 33A Wall Types, Mass Located Inside Insulation, for Use with
Secondary R-Value Principal Wall Material**
Materiall m>KW Al A2 B7 BIO BY CI C2 €3 €4 C5 C6 C7 C8 Cl17 CI8
0 to 0‘35 * * * * * * * * * * * * * * *
03510044  * 3 * * * * * 2 3 5 * * * * *
04410053  * 5 * * * 2 * 2 5 3 * * 5 * *
05310062  * 5 * * * 3 1 2 5 5 * * 5 * *
06210070  * 5 * * * 3 2 2 5 5 6 3 5 * 5
07010084  * 6 * * * 4 2 2 5 5 10 4 6 * 5
faie 08410097  * 6 * * * 5 2 2 6 6 1 5 6 * 6
orother 097tol14 % 6 * * * 5 2 3 6 6 1 5 6 * 6
light- Ll4t0136  * 6 * * * 5 2 3 6 6 1 5 6 * 10
‘:l;’f,‘;‘ 13610159  * 6 * * * 5 2 3 6 6 12 5 6 * 11
15910189  * 6 * * * 5 2 3 6 6 12 5 6 4 11
1.8910224  * 6 * * * 5 2 3 6 7 12 6 1 4 11
22410264  * 6 * * * 5 2 4 6 7 12 10 1 5 11
264103.08  * 10 * * * 6 4 4 10 7 * 10 1 9 1
Table 33A Wall Types, Mass Located Inside Insulation, for Use with
Secondary R-Value Principal Wall Material**
Materiall m®*KW Al A2 B7 BIO BY CI C2 C3 €4 C5 C6 C7 C8 C17 CI8
0 ‘0 0A35 * »* * * * * * * »* * * * »* * *
0‘35 to 0A44 3 * * * * * * * »* ]1 * * * * *
04410053 5 11 * * * * * 6 1 12 * * * * *
05310062 5 12 5 * * 1 * 1 12 12 * * 12 * *
06210070 5 12 6 * * 12 6 12 12 13 * * 12 * *
07010084 6 13 6 10 * 13 10 12 12 13 * 1 * * 16
08410097 6 13 6 11 * * 1 12 13 13 * 16 * * *
097t01.14 6 13 6 11 * * 1 12 13 13 * * * * *
:sfi Ll14t10136 6 13 6 11 * * 1 13 * 13 * * * * *
13610159 6 13 10 16 * * 1 13 * 13 * * * * *
15910189 6 14 10 16 * £ 1 13 * 14 * * * 16 *
1.89t0224 6 14 10 16 * * 11 13 * 14 * * * 16 *
22410264 6 * 1 16 * * 12 13 * * * * * * *
26410308 10 * 1 * * * 12 13 * * * * * * *
3.08103.52 10 * 1 * * * 16 * * * * * * * *
35210405 11 * 15 * * * 16 * * * * * * * *
Table 33B  Wall Types, Mass Evenly Distributed, for Use with
Secondary  R-Value Principal Wall Material**
Material m> KW Al A2 B7 BlWO BY CI C2 C3 C4 C5 C6 C7 C8 C17 CI8
010035 1 3 * * * * * 1 3 3 * * * * *
03510044 1 3 1 * * 2 * 2 4 4 * * 5 * *
04410053 1 4 1 * * 2 2 2 4 4 * * 5 * *
05310062 1 * 1 * * 2 2 * * * 10 4 5 * 4
06210070 1 * 1 2 * * 4 * * * 10 4 * * 4
07010084 1 * 1 2 * * * * * * 10 4 * * 4
08410097 1 * 1 2 * * * * * * * * * * *
Stucco 097t 114 1 * ) 4 10 # * * * * * * * * *
andlor 11410136 1 * 2 4 1 * * * * * * * * * *
plaster 1.36to 1.59 1 * 2 4 16 * * * * * * * * * *
15910189 1 * 5) 4 16 * * * * * * * * 4 *
18910224 1 % 2 5 * * * * * * # * * 4 *
2A24 to 2.64 2 * 2 5 * * * * * * * * * * *
2A64 to 308 2 * 2 5 * * * * * * * * * * *
3A08 to 3452 2 * 2 9 * * * * * * * * * * *
3.52 to 4.05 2 * 4 9 * * * * * * * * * * *
4A05 to 476 * * * 9 * * * * * * * * * * *
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\\@e Wall Number Continued o
P& Table 33
Table 33B  Wall Types, Mass Evenly Distributed, for Use with
Secondary R-Value Principal Wall Material**
Material m>K/W Al A2 B7 BIO BY ClI C2 C3 C4 C5 C6 C7 C8 C17 CI8
010035 1 3 ¥ 2 % * * 1 3 2 * * * * *
0.35t0 0.44 1 3 1 2 * 2 X 1 3 2 ¥ % 3 L %
04410053 1 4 1 * * 2 1 2 4 4 * * 3 * *
0.53 t0 0.62 1 * 1 * * 4 1 * * ¥ 5 2 4 -} 4
06210070 1 * 1 2 * * 2 * * * 5 2 * * 4
0.70 to 0.84 1 * 1 2 * * *; * * * 10 4 * * 4
0.84t00.97 1 i 1 2 * * * * * * * * * * *
Steel
orother 097to114 1 * 1 210 * * * * * * * * * *
light- 1.14 to 1.36 1 s 1 4 11 * * * 2 * * . * * *
weight 1.36 to 1.59 1 * 2 4 16 * * * * * * * * * *
siding
1.59 to 1.89 1 * 2 4 16 * * * 2 * * * * 2 *
1.89 t0 2.24 1 * 2 4 o * * * - * * * * 4 o
2.24t02.64 1 % 2 5 * * 2l b = * *: > * .4 *
2.64 to 308 1 * 2 5 * * * * * * * * * * *
3.08 to 3.52 ] * 2 5 * * * * * * * * * * *
3~52 ‘0 4_05 2 * 4 9 * * * * * * * * * * *
Table 33B  Wall Types, Mass Evenly Distributed, for Use with
Secondary R-Value Principal Wall Material**
Material m> KW Al A2 B7 BIO BY ClI C2 C3 C4 C5 C6 C7 C8 CI7 CiI8
0t0 035 3 6 % ¥ 4 * * hd * 6 * * * * *
0.35t0 0.44 3 10 L * 4 ¥ b 5 10 10 % ¥ * * ¥
0.44t00.53 4 10 5 ¥ * 5 b 5 10 11 hd % 10 4 *
0.53 to 0.62 * 11 5 % ¥ 10 5 5 11 1 15 10 10 4 10
0.62 to 0.70 4 11 5 10 * 10 5 5 11 1 16 10 16 4 10
07010084 * 11 * * 10 5 5 16 1 * 10 16 * 16
0.84t0 0.97 * 11 4 11 2 10 5 10 16 16 L 10 16 2 16
097t01.14 * 16 * * * 10 9 10 16 11 “« 116 * 16
:rz::i 1.14 to 1.36 * 16 * x 2 11 9 10 16 16 * 16 16 4 *
1360159 * 16 * * * 15 9 10 16 * 15 16 * *
1.59to 1.89 * 16 * * * 15 10 10 » 16 % 16 * 10 *
1.89t0 2.24 * 16 * * * 16 10 10 » * % 16 2 15 b
2.24t02.64 * 16 X ¥ ¥ 16 10 10 ¥ 16 % s * 15 b
2.64 to 3.08 * . * * * 16 10 IS * * * * - 16 %
3.08to 3.52 * . . * * 16 15 15 o~ * * * » 16 %
3_52 to 4A05 * * * * * * 15 16 * * * * * * *
Table 33C  Wall Types, Mass Located Outside Insulation, for Use with
Secondary  R-Value, Principal Wall Material**
Material m? K/'W Al A2 B7 B10 B9 Cl1 C2 C3 C4 C5 cé6 C7 c8 C17 Ci18
0 IO 0‘35 * * * * * * * * * * * * »* * *
03510044  * 3 * * * * * 2 3 5 * * * * *
04410053  * 3 * * * 2 * 2 4 5 * * 5 * *
0.53 t0 0.62 * 3 * * * 2 2 2 5 5 * * 5 * *
0.62 t0 0.70 * 3 * b e 2 2 2 5 5 10 4 6 * 5
0.70 to 0.84 d 4 . - i 4 2 2 5 5 10 4 6 * 9
0.84 to 0.97 o 4 - B B 4 2 2 5 6 11 5 10 . 10
Stucco 09710 1.14 € 5 ¥ s b 4 2 2 5 6 11 5 10 * 10
and/or 1.14 to 1.36 b 5 * h b 4 2 2 5 6 11 5 10 * 10
plaster 1.36 to 1.59 b 5 ¥ s * 5 2 4 5 6 16 10 10 ¥ 10
1.59to 1.89 b 5 ¥ b b 5 4 4 5 6 16 10 10 4 11
1.89t02.24 b 5 * s b 5 4 4 10 6 16 10 10 9 11
2.24t02.64 * 5 b s b 5 4 4 10 10 * 10 11 9 11
2.64103.08 b 5 * ¥ b 5 4 4 10 10 * 10 11 10 16
3.08 t0 3.52 * 5 * * * 9 4 4 10 10 * 10 15 10 16
3.52t04.05 * 9 * ¥ * 9 9 9 15 10 * 10 15 15 16
4.05 to 4.76 * % * * ¥ * * % % * * 15 * 15 16
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Wall Number Continued e

Table 33

Table 33C  'Wall Types, Mass Located Qutside Insulation, for Use with

Principal Wall Material**

Secondary R-Value,

Material m?2 KW Al A2 B7 BI0O B9 CI C2 €3 €4 C5 C6 C7 C8 C17 CI8

0 to 0‘35 * * * * * * * * * * * * * * *

03510044  * 3 * * * * * 2 3 2 * * * * *

04410053  * 3 * * * 2 * 2 3 2 * * * * *

05310062  * 3 * * * 2 1 0 4 3 * * 4 * *

06210070 * 3 * * * 2 2 2 4 3 5 2 5 * 4

0.70100.84  * 3 * * * 2 2 2 4 3 10 3 5 * 5

8 0.8410097 * 3 * * * 2 2 2 5 3 10 4 5 * 5

orother 097t l14  * 4 * * * 2 2 2 5 3 10 4 5 * 5

light- 11410136  * 4 * * * 2 2 2 5 4 1 5 5 * 6

‘:‘;’i‘;‘ 1.36t01.59  * 5 * * * 2 2 2 5 4 1 5 5 * 6

15910189  * 5 * * * 2 2 2 5 4 1 5 5 4 10

18910224  * 5 * * * 4 2 2 5 5 1 5 5 4 10

22410264  * 5 * * * 4 2 2 5 5 1 5 10 5 10

26410308  * 5 * * * 4 2 4 5 5 16 9 10 9 10

30810352  * 5 * * * 4 4 4 9 5 16 9 10 10 10

3.52104.05  * 9 * * * 4 4 4 9 9 16 10 10 10 11

40510476  * * * * * * * * * * 16 10 * 10 15

Table 33C  'Wall Types, Mass Located Qutside Insulation, for Use with
Secondary  R-Value, Principal Wall Material**

Material m%>KW Al A2 B7 BI0O BY ClI C2 C3 €4 C5 C6 C1 C8 C17 CI8

0 to 0‘35 * * * * * * * * * * * * * * *

0‘35 to 0‘44 3 * * * * * * * »* 11 * * * * *

04410053 3 10 * * * * * 5 10 1 * * * * *

0.5310062 3 1 5 * * 10 * 5 11 1 * * 11 * *

06210070 3 1 5 * * 10 5 6 11 1 * * 11 * *

07010084 3 1 5 10 * 10 5 10 11 11 * 10 11 * 16

08410097 3 12 5 10 * 10 9 10 11 12 * 1 16 * 16

097t01.14 4 12 5 10 * 0 10 10 12 12 * 15 16 * 16

{szi 11410136 4 12 5 10 * 1 10 10 12 12 * 16 * * 16

13610159 5 12 5 15 * 1 10 10 16 12 * 16 * * *

1.59t01.89 5 12 9 15 * 1 10 10 16 12 * 16 * 15 *

1.89t02.24 5 12 10 15 * 1 10 10 * 12 * 16 * 15 *

22410264 5 * 10 16 * 1 10 1 * * * 16 * 15 *

26410308 5 * 10 16 * 15 10 1 * * * 16 * * *

30810352 5 * 10 16 * 16 15 15 * * * * * * *

35210405 9 * 15 16 * 16 15 15 * * * * * * *

4405 to 4476 * * * * * * 15 * * * * * * * *

Dark surface

Note 1. Direct application of data

Indoor temperature of 25.5°C
Outdoor maximum temperature of 35 °C with mean temperature of 29.5°C and daily
range of 11.6°C
Solar radiation typical of clear day on 21st day of month
Outside surface film resistance of 0.059 m?- K/'W
Inside surface resistance of 0.121 m?- K/W

Note 2. Adjustments to table data

* Design temperatures

where

Corr. CLTD =CLTD + (25.5—1¢,) + (t,,— 29.4)

t.= inside temperature and
t,, = maximum outdoor temperature — (daily range)/2

« No adjustment recommended for color
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Rectangular Duct Dimensions e

Circular Length One Side of Rectangular Duct («), in.
Duct 4 5 6 vs 9 10 12 14 16 18 20 22 24
Diameter,
in. \ Length Adjacent Side of Rectangular Duct (&), in.
[
5 &7 0
55 6 5
6 8 6
6.5 9 7 6
7 11 8 7
75 13 10 8 7
8 15 11 9 8
8.5 17 13 10 9
9 20 15 12 10 8
9.5 22 17 13 9
10 25 19 15 12 10 9
10.5 29 21 16 14 12 10
11 32 23 18 15 13 11 10
11.5 26 20 17 14 12 11
12 29 22 18 15 13 12
12.5 32 24 20 17 15 13
13 35 27 22 18 16 14 12
13.5 38 29 24 20 17 15 13
14 32 26 22 19 17 14
14.5 35 28 24 20 18 15
15 38 30 25 22 19 16 14
16 45 36 30 25 22 18 15
Another Format Butin (mm) e
h Length One Side of Rectangular Duct (a), mm
Lgth 1000 1100 1200 1300 14007 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700 2800 2900
Ad]_b Clrcular Duct Dlameter, mm
1000 1093
1100 |1146 1202
l200<ll96 1256 1312
1300™ 1244 1306 1365 1421
1400 1289 1354 1416 1475 1530
1500 1332 1400 1464 1526 1584 1640
1600 1373 1444 1511 1574 1635 16593 1749
1700 1413 1486 1555 1621 1684 1745 1803 1858
1800 1451 1527 1598 1667 1732 1794 1854 1912 1968
1900 1488 1566 1640 1710 1778 1842 1904 1964 2021 2077
2000 1523 1604 1680 1753 1822 1889 1952 2014 2073 2131 2186
2100 1558 1640 1719 1793 1865 1933 1999 2063 2124 2183 2240 2296
2200 1591 1676 1756 1833 1906 1977 2044 2110 2173 2233 2292 2350 2405
2300 1623 1710 1793 1871 1947 2019 2088 2155 2220 2283 2343 2402 2459 2514
2400 1655 1744 1828 1909 1986 2060 2131 2200 2266 2330 2393 2453 2511 2568 2624
2500 1685 1776 1862 1945 2024 2100 2173 2243 2311 2377 2441 2502 2562 2621 2678 2733
2600 1715 1808 1896 1980 2061 2139 2213 2285 2355 2422 2487 2551 2612 2672 2730 2787 2842
2700 1744 1839 1929 2015 2097 2177 2253 2327 2398 2466 2533 2598 2661 2722 2782 2840 2896 2952
2800 1772 1869 1961 2048 2133 2214 2292 2367 2439 2510 2578 2644 2708 2771 2832 2891 2949 3006 3061
2900 1800 1898 1992 2081 2167 2250 2329 2406 2480 2552 2621 2689 2755 2819 2881 12941 3001 3058 3115 3170

2Table based on D, = 1.30(ab)?%%%/(a + £)0-23,

5Length adjacent side of rectangular duct (b), mm.
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Equal Friction Methode Chart (CFM & AP/L & FPM & D) o
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Rectangular Duct Dimensions e
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FRICTION LOSS (FEET OF WATER PER IOOFT)
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Friction Loss for Closed Piping System e
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Air Handling Unit Hook Up e
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Fan Coil Unit Hook Up e
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