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:n'1l-'M'i'l j'1X~'tTn~m~1 1?I'1ltJ Vl'ib 3,

, " ,
1.8 Sight Glass ilVlibVi1l:;hbb~:;~nlGl:;~t'I~'1Vi~'lbbVlt.!'1bt'lb'W~:;'1J'1Jtlf'1J'el1n1flj

, " ,
1.9 Suction Accumulator ilVlibVi1l:; 1nb~:;~nlGl:;~t'I ~'1Vi~'l bbVlt.!'1bt'lb'W~:;'1J'1Jtlf'1Jmn1 flj

, " ,
1.10 Receiver ilwtbVi1l:;hbb~:;~nlGl:;~t'I~'1Vi~'lbbVlt.!'1bt'lb'W~:;'1J'1Jtlf'1Jmn1flj

," "
1.11 1Gl'l~tJ'I~'l r;l'1J~'l bbVlt.!'1Vi~t'I~'1~tlmrul?i1l1tltj expansion valve, service valve, receiver, Sight Glass,

Filter driers lGl'lnCondenser 1tlVl'l Evaporator
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35,200 Btu/hr mnhtJ b'fl'Wml~.lt'fl'Wbn~liillnmJ'*')6]'fl'l'fl1m ~bij'Wbb~'1JlltJ'W'fln~b~l:l-Jll'Wm~1J' mJ'J'~'lJltJ'fllm ~

1iil~~'fl'll~mm~JlltJ'W'fln 3,400 cfm ~:l-Jr.lltJl'Wm~IJ'Iiil~~'fl'l~'flbl..mJln85°FDB 'fl1Jmnr1Jf'lJ'fllm~bb~~'l't~1'W11J~I'l~I'l
q ClJ q ClJ

(n) 1~nl'M'W~'"l~l?Il:l-Jl1Jbb~~~lm~'Wm~'lJ')'WmJ'~'11'Wlbe-l'W1JnPsychometric

(6]) l~'Mlm:l-Jlru6]'fl'l~:l-Jr.lltJ~~'fl'lmJ'1'W'M\\')tJIb/h bb~~cfm

i.t I I i.t I 11" I I 1;' ", i.t

(~) 1~'Mlm:l-Jlru':l1VlH b~:l-J~'Jl:l-J~'W(lb/h)nl ~')b~:l-J~,)I:l-J~'WbU'Wbb'lJ'lJb~1'fl-:)b~:l-J~,)I:l-J~'W"JlU~H~1 L~tJ~l~

T.Jbl..!'M1Jn75 of (hf = 42.67 Btu/lb)

('I) 1~'Ml~itJ~I:l-J1J'Cl"lJ'fl'lb~1'fl'lViI~,)I:l-J~'fl'Wl'W'l!llhtJ Btu/h

Outdoor
air

Fan Supply
air
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,.. ~~~ '""jj'!)-11f)~ J"w~'Wn mn 1n'El'W t1'W'I 6

~t1 3) t11r11tVli-:lVl~\lfyJ1Jr1~t1ruVlJl~[m.Jl'Wl1~ 75°FDB 40%RH t(;)tJt11mPlJlltJ'Wt1f1t1t1mL'lJ'lJt1U~100°FDB
q q qJ '\J

60%RH ml~~t1'W~ n1 LU(;)t 'Wt11r11t~t1 r1'Jl~~'el'Wi~ er~ 125,000 Btu/h LL~::;&I'Wr1'Jl~~'el'WLbeJ\l31,000 Btu/hr Vl1f1

~lblh..l~t1\liji(;)tlr.i1tJ~~Lu'W,rntJl'Wt11r11t 6,000 cfm Lb~::;iJmtt::;'lJltJt'Wi(p]t1 2,100 cfm 'elUrItbUU~1Jt11mPlLb~(;)\l11•

>-

(r1) tl4V11i(p]tl mtr1'J1JbLtJ'W")Jt1\lr1'd1~;'Wt'WW\..btJ Ib/h

('I) t~Vl1iJltJ~1~1Hl")Jt1'l br1it1-:l';hr1'J1~Vi1r1'J1~btJ'Wt 'WVltJ'dtJBtu/h

Suppl',
air

Outside air Dehumidifier
when used



PSYCHROMETRIC
CHART
Normal Temperature
I-P Units

SEA LEVEL
BAROMETRIC PRESSURE: 29921 in HG liIO.G5

:J•...

70 ~ 0.10

~075--I::5
65 ~ 0.804 .6

~~: .. :~
0.85-·. .55

60

55 1.00
(:)
'.

50 ""o
45 ~

rt:
<>-cr ...,
0
"- ~(

~,: Ss 0
Cl §('" zw :::> ~5< 0a. :::l

?; rt: tt. '--,,~ lJ ~W n.
re :::>:::;' ::G'"t/) ;.IJJ"cr n.n. ~..I

rt: ~0n. •...
;; zw

~~~

.5

.45

.35

.3

.25

2

~

.15

.1

,05



,
"" ~ ~ ~ lJ
'1l'fH'lll~·.·.· · ·.· · ·.· T~~'Wn m~n 1il'fl'W ~'W1 8

lJ

l(;)tJn~'f) r11'j,l'W(;)~'li1
, lJ ,

- Vlr;'l latitude 32 oN b'JrnVl~'f)'ln1J'~I'W'J(W 16.00 'W. b~'B'W~.mJ'I'"l:I.J

- 'B(W'j,l.fl~'B'Bmbuu.flltJ1'W 74 °Fdb 50%RH
, 'lJ

- ~(W'j,l-Q~'B'BmbUU.flltJ'W'Bn 100°Fdb 87°Fwb bb~::;20°F daily range
lJ lJ ,

- c.J'I!'l~Ubu'Wbbuuri'Bri'B~~'U1U1J'W 'j,l'W14 U'J (~(;)'BtJl'W group F nrh u = 0.419 Btu/h ft2 of) n-w'WVl 150 ft2
d.9 'lJ 'lJ

'" 11 " I

- 'j,lUl(;]I'lbU'WnJ'::;tOjnnJ'J':I.J(;)1 (ordinary) 'j,l'W1 0.25 U'J l~n~1JnnU1J'lbb(;)(;)~'l.flltJl'Wbb~::;.flltJ'W'Bn -W'WVl'j,lUllP!I'l

J''J:I.J250 ft2
lJ lJ

- iJl'j,l'l!nlM'l~'fl'l'Bl'"llJ' 70 Ib/ft2 -W'W~'B'l

r11'j,l'W(;)1~ CLTDcorr =[(CL TD+LM)k+(78-Ti)+(Toa-85)]f ~1'j,lfuc.J'I!'l~U

CLTDcorr =CL TD+(78-Ti)+(Toa-85) ~1'j,lfunJ'::;tOjn
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~'eJ 5.1) '"l~VllJllJ'~'"liJl:wl.~hJ'"llfl'"l'W~H1J1mJ'ihH'lJ'J'~~'W~h tJ'u'Wi'W t~tJiJw'eJ'Wl"lJ~~il

~'l!fl~1'Wl~1J1mJ'fl~I.I.J'flVil~1'W ~l'WiJ'W30 '"l'W t~tJ~:w~l'Wl.iJ~l 9.00 'W1.1.~~I.~fl~l'Wl.iJ~l19.00 'W.

~'l!fl~1'Wl~1J1mJ'fl~~'eJ~Vil~1'W ~l'WiJ'W40 '"l'W t~tJ~:w~l'Wl.iJ~l 12.00 'W1.1.~~I.~fl~l'Wl.iJ~l22.00 'W.

~fl~h:wl1~1J1fl1J'~1'WiJ'W 100 '"l'W t~m~l:wl1'W~1~MJ'~~'W~ltJ'u'Wi'W l.iJ~l 11.00 'W. 1.1.~~'eJ'eJflI.iJ~l15.00 'W.
'lJ
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~tl 5.2) '"I'l'VI'l1l'l~::;'"l'".l'l~~U\\'"I'lm~~\l~~'l'll\\~tl" t~tJil~tl\\l "lI;"'\j

- ~m~ru::;"lJtl"~tl": Ordinary furniture hJil~~~

- m~r.l'l'CJtl~t~mt1\\'VitlL'VIutle-hilm~r.l'ltJtl~LLuu1J'l\\Mn"

-"JIU~"lJtl"t~~ ~iJ\\LLUURecessed

- ~'l\\'".l\\watt ~'".l~"lItl"'VItltl~'W~ttlL~~L"ll\\I?1~tl2,500 watt
'" ,l' 11 21.::::10 IV q 2

- ~'"l~'l~n""lJtl"'VItl'l~\\'l'VI\\m'Utl'CJ120 Ib/ft

- m~lojj\l'l\\'VItltl~l'W: ~~LtI~i,,'VI~~L'".ltl'l8.00 \\. t1~~'".ltl'l18.00 \\.
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"ll!H'jfJ~ 1'~'t;'j'Wn mn. [;l'E}'W ~'W111

~'e1 6.1) bbt-J'Wer,-m1n~'Wvi'e1bb~(?)'1~'1bJ'1J1~n1'VI'W(?)"1J'W1(?)vi'e1~~bij'W~~1bbVltl'lA-F t(?)tJ~fin1~ Equal friction t(?)tJij~'e1'W1"1J•• , , "
~'e1 ,r'dr.i1tJ~~ijrer[9]~1bvi1n'W'Vm,r'dr.i1tJVl1 ,000 cfm r1'd1~~'1"1J'e1'1vi'e1bvi1n'W[9]~'e1(?)Vl16oU'dbb~:;n1V1'W(?)1~HA1 friction

q ••
,

loss Vl 0.12 in.WG /100 ft

@ @ @ @

@ @ @
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;'fl 6.2) 1~~l'w'Jru n1J'~rub~tJ~'J1~1?1'W1'W'Vl'fl A-G [;l1~nJ bl?ltJiJ~'fl'Whl?i'fl11Jt1~ ~ ~

'Vl'fl AB,BC iJ"lJ'W1l?l040" , 'Vl'fl CD bb~~ DE iJ"lJ'W1l?l030", 'Vl'fl EF iJ"lJ'W1l?l026" bb~~ FG iJ"lJ'W1l?l020"
" ,oev Q. <VI QCV 1<V <VI.c:::::I

Elbow 90 'V1,,:jVl~l?l~~1riD = 1.5 bb~~V1'J"'l1tJ~~~'fl!?lJ'1b'V11n'W'V1nVl'J"'l1tJ'V13,000 cfm,
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Cooling-load temperature differentials (CLTD) for calculating
cooling load from sunlit walls (OF)a.b

SlWn...1w
2 J • • I , I , It II 12 U U IS II I' II It • 21 n u 3',.....•......•

• "F"" e-.,AW'"
N 14 14 14 13 13 J3 12 12 II II 10 10 10 10 10 10 II II 12 12 13 13 14 14
NE 19 19 19 II 17 17 16 U U " U IS 16 16 17 II II II 19 19 20 20 20 20
E 24 24 23 23 22 21 20 19 19 •• 19 19 20 21 22 23 24 U 23 23 23 23 23 23
SE 24 13 23 22 21 20 20 19 II II II II II 19 20 :n 22 23 23 24 24 24 24 24
S 20 20 19 19 II II 17 16 16 13 14 14 14 14 14 IS 16 17 II 19 19 20 20 10
SW 23 23 23 24 24 23 22 21 20 It I' II 17 17 17 17 II I' 20 22 23 U 23 23
W 'Z7 'Z7 36 26 23 24 24 23 22 21 20 19 19 II •• II II 19 20 22 23 23 26 36
NW 11 11 11 20 20 19 19 II 17 16 II 15 15 14 14 14 13 U 16 17 II J9 20 11

~.w •••
N 15 14 14 IJ 12 II II 10 , 9 9 I 9 9 9 10 II 12 13 14 14 U U "NE I' II 17 16 U 14 13 12 12 13 14 U 16 17 II 19 19 10 20 11 11 21 20 20
E 23 22 21 20 II 17 16 IS IS IS 17 19 11 22 24 23 16 26 27 'Z7 26 26 23 24
SE 23 22 11 10 II 17 16 ., 14 I. IS 16 I' 20 21 23 24 25 16 26 16 26 23 24
S 11 20 19 II 17 U 14 J3 12 11 II II II 12 14 IS 17 19 20 21 22 22 22 21
5W 17 26 23 24 22 11 19 II 16 15 14 14 13 J3 14 15 17 10 22 15 27 11 11 11
W 19 11 27 26 24 23 11 19 II 17 16 IS 14 14 14 15 17 19 22 23 27 29 29 30
NW 23 22 11 20 19 II 17 15 t4 13 11 12 12 II 12 12 J3 IS 17 It 11 22 23 13

~cw •••
N 13 14 J3 12 II 10 9 I I 7 7 I • 9 10 12 13 14 IS 16 17 17 17 16
NE 19 17 16 14 13 II 10 10 II t3 15 17 19 10 21 22 22 23 23 23 23 22 11 20
E 22 21 19 17 IS t4 12 12 14 16 19 22 23 27 29 29 30 30 30 29 11 27 26 24
SE 22 11 19 17 IS 14 12 12 J2 13 16 19 22 24 .26 11 29 29 29 29 11 27 16 U
S 11 19 I' 16 IS 13 12 10 9 9 9 10 II t4 17 10 22 24 23 16 23 15 24 22
$W 19 27 :z.s 22 10 •• 16 15 J3 12 II II 11 J] 15 II 22 16 29 32 33 33 32 31
W 31 29 27 15 22 :zo II 16 14 t3 12 12 12 13 14 16 10 24' 29 32 35 35 35 33
NW :z.s 13 21 20 II 16 14 J3 11 10 10 10 10 II 12 13 15 II 22 :z.s 27 27 27 16

c.-..ow
N 15 13 11 10 9 7 6 I 6 6 6 7 I 12 13 ., 17 II 19 19 19 II 16

NE 17 U 13 II 10 I 7 I 10 14 17 20 22 23 24 24 15 15 24 23 22 20 II
E 19 17 ., 13 II 9 I 9 11 11 11 17 30 33 33 32 31 31 30 11 16 24 22
SE :II 17 15 13 II 10 I I 10 13 17 22 26 31 32 32 31 31 30 11 16 24 11
5 19 17 15 13 II 9 I 7 6 6 7 9 11 :zo 24 17 19 19 29 27 26 24 22
sw 11 23 21 19 II 14 12 10 9 I I I 10 16 21 27 32 36 31 31 )7 U 31
W 31 27 14 21 II 15 13 II 10 9 9 9 10 14 II 14 30 36 40 41 AO 31 U
NW 15 22 19 17 14 11 10 9 I 7 7 • 9 J2 14 •• 22 27 31 31 32 30 17

w.,EW ••
N 12 10 I 7 5 4 3 4 3 6 7 9 II J] 13 17 19 10 21 23 :II I' 16 14
NE t3 II 9 7 6 •• 5 9 13 :II 14 15 23 26 16 16 26 26 23 14 22 19 17 13
E 14 12 10 I 6 5 6 II II 26 33 36 31 37 36 34 33 31 30 11 15 22 20 17
SE IS 12 10 • 7 5 3 • 12 19 23 31 33 )7 37 36 34 33 31 11 26 23 :zo 17
5 15 12 10 I 7 5 4 3 4 5 9 13 19 24 29 32 U 33 31 29 16 23 :II 17
SW 22 I' IS 12 10 I 6 5 5 6 7 9 12 I' 24 32 31 43 43 •••• 40 35 30 26
W 25 :u 17 14 II 9 7 6 6 6 7 9 II 14 20 27 36 43 49 49 4$ 40 34 29
NW :zo 17 14 II 9 7 6 5 5 5 6 • 10 13 16 :II 26 32 37 31 36 32 11 24

~FW'"
N I 6 5 3 2 I 2 4 6 7 9 II 14 17 It 21 22 23 24 23 :zo 16 13 II
NE 9 7 3 3 2 I 5 14 13 11 :JO 29 11 27 'Z7 'Z7 'Z7 16 14 11 19 16 13 II
E 10 7 6 4 3 2 6 17 11 31 •••• 45 43 39 36 34 32 30 17 14 11 17 15 12
SE 10 7 6 4 3 2 4 10 19 11 36 41 43 42 39 36 34 31 11 15 21 II 15 J2
S 10 • 6 4 3 2 I I 3 7 J] 20 27 34 31 39 31 35 31 16 22 II U 12
SW U II 9 6 5 3 2 2 4 5 I II 17 16 35 •••• 50 53 52 43 J7 11 23 II
W 17 13 10 7 5 4 3 3 4 6 I II 14 :II 21 39 49 " 60 54 43 34 27 21
NW 14 10 • 6 4 3 2 2 3 5 I 10 13 15 21 27 35 42 " 43 35 21 22 II

GrMpGW •••
N 3 1 I 0 -I 2 7 I 9 12 15 II 21 23 14 14 25 16 22 15 II 9 7 5
NE 3 2 I 0 -I 9 27 36 39 35 30 16 26 27 27 16 15 11 II 14 II 9 7 5
E 4 2 I 0 -I II 3\ .., 54 " 50 AO JJ 31 30 29 27 24 \9 15 12 10 I 6
SE •• 2 I 0 -I 5 I' 32 42 '" 51 ••• 42 36 32 30 'Z7 24 19 15 11 10 I 6
5 4 2 I 0 -I 0 I 5 12 11 31 J9 43 " 43 37 31 23 :zo 15 12 10 I 3sw 5 4 3 I 0 0 2 S I 12 16 26 31 50 59 63 61 52 )7 14 17 13 10 I
W 6 5 3 2 I I 2 , I II IS 19 27 41 " 67 n 67 41 29 :II IS II I
NW , J 2 I • 0 2 5 • II 15 II 21 27 37 47 55 53 41 :z.s 17 13 10 7

Soune: Reprinted from ASHRA£ Halldhook-19X5 FUlldamellla!J. with permission of the American Society of Healing. Refriger-
ating and Air-Conditioning Engineers. Atlanta. Ga.
" See text material for corrections applied to lahle values.
I, CL TD may be converted to centigrade by multiplying hy ",AI.
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CLTD correction for latitude and month applied to walls and roofs, north latitudes (OF)

NNE NE ENE E ESE SE SSE
latitude Month N NNW NW WNW W WSW SW SSW S HOR

24 Dee -5 -7 -9 -JO -7 -3 3 9 J3 -13
Jan/Noy -4 -6 -8 -9 -6 -3 3 9 13 -ll
Feb/Oet -4 -5 -6 -6 -3 -I 3 7 10 -7
Mar/Sept -3 -4 -3 -3 -I -I 1 2 4 -3
Apr/Aug -2 -1 0 -I -J -2 -I -2 -3 0
May/Jul I 2 2 0 0 -3 -3 -5 -6 I
Jun 3 3 3 1 0 -3 -4 -6 -6 1

32 Dee -5 -7 -10 -IJ -8 -5 2 9 12 -17
JanlNoy -5 -7 -9 -II -8 -4 2 9 12 -15
Feb/Oet -4 -6 -7 -8 -·4 -2 4 8 11 -10
Mar/Sept -3 -4 -4 -4 -2 -I 3 5 7 -5
Apr/Aug -2 -2 -I -2 0 -I 0 1 I -1
May/July I I I 0 0 -I -I -3 -3 1
Jun I 2 2 I 0 -2 -2 -4 -4 2

40 Dee -6 -8 -10 -13 -10 -7 0 7 10 -21
JanlNoy -5 -7 -10 -12 -9 -6 I 8 II -19
Feb/Oet -5 -7 -8 -9 -6 -3 3 8 12 -14
Mar/Sept -4 -5 -5 -6 -3 -I •• 4 7 10 -8
Apr/Aug -2 -3 -2 -2 0 0 2 3 4 -3
May/July 0 0 0 0 0 0 0 0 1 I
JUll 1 I I 0 1 0 0 -I -I 2

48 Dee -6 -8 -II -14 -13 -10 -3 2 6 -25
JanlNoy -6 -8 -II -13 -11 -8 -I 5 8 -24
Feb/Oct -5 -7 -10 -II -8 -5 I 8 11 -18
Mar/Sept -4 -6 -6 -7 -4 -1 4 8 11 -II
Apr/Aug -3 -3 -3 -3 -I 0 4 6 7 -5
May/July 0 -I 0 0 I I 3 3 4 0
Jun 1 I 2 1 2 1 2 2 3 2

Source: Reprinted from ASHRAE Handbook-1985 Fundamentals. with permission of the American Society of Heating. Refrigerating and Air-Condition-
ing Engineers. Atlanta. Ga.
Notes:

I. Corrections are in 'F. The correction is applied directly to the CLTD for a roof or wall as well as given in Table 9-3 or 9-4.
2. The cern correction is not applicable to Table 9-10.
3. For south latitudes. replace January through December by July through June.
4. CLTO corrections may be converted to Celsius by multiplying by 5A..

Overall coefficients of heat transmission (U factors) of windows, sliding patio doors, and skylights for use in
peak load determination and mechanical equipment sizing only and not in any analysis of annual energy
usage, W/m2 . °C (Btu/hr-ft2.oF)

Part A. Exterior- Vertical Pe_

G•••• OUtdoor Storm Suh
No Storm Sash 25-mm (1-1n.) Air Space.

NoSheda Indoor Shade No Shade Indoor Shade
._"

Winter Summer Winter Summer Winter Summar Winter Summer

Flat Glass'
Single Glass. 6.20.10) 5.9(1.04) 4.7(0.83) 4.6(0.81) 2.3(0.50) 2.8(0.50) 2.5(0.44) 2.8(0.49)
Insulating Glass. Double'

5-mm (3/16-in.) air space' 3.5(0.62) 3.7(0.65) 3.0(0.52) 3.3(0.58) 2.1(0.37) 2.3(0.40) 1.7(0.29) 2.1(0.37)
6-mm (I/4-in.) air spacer 3.3(0.59) 3.5(0.61) 2.7(0.48) 3.1(0.55) 2.0(0.35) 2.2(0.39) 1.6(0.28) 2.0(0.36)
13-mm (I/2-in.) air space' 2.8(0.49) 3.2(0.56) 2.4(0.42) 3.0(0.52) 1.8(0.32) 2.2(0.39) 1.4(0.25) 2.1(0.30)
13-mm (I/2-in.) air space

low·emittance coalin(
e = 0.60 2.4(0.43) 2.9(0.51) 2.2(0.38) 2.7(0.48) 1.7(0.30} 2.0(0.36} 1.4(0.24) 2.0(0.35)
e = 0.40 2.2(0.38) 2.6(0.48) 2.0(0.36) 2.5(0.43) LS(0.27) 1.9(0.39) 1.3(0.22) 1.8(0.35)
e = 0.20 1.8(0.32) 2.2(0.38} 1.7(0.30) 2.1(0.37) 1.4(0.24) 1.7(0.30) 1.1(0.20) 1.6(0.28)

Insulating Glass; Triple
6-mm (1/4-in.) air spacer 2.2(0.39) 2.5(0.44) 1.8(0.31) 2.3(0.40) 1.5(0.27) 1.8(0.32) 1,3(0.22) 1.7(0.30)

l3-mm (l12-in. air spacei 1.8(0.31) 2.2(0.39) 1.5(0.26) 2.0(0.36) 1.3(0.23) 1.8(0.31) 1.1(0.19) 1.7(0.29)
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'll!H~n~ J''VI~'WnPln~ t'l'El'W 'VI 1,

Nominal
Thicknessb

in. mm
Solar

Transmittance
'0 = 4.0 Btu/(hr ft2 OF)

or 23 W/(m2 °C)
'0 = 3.0 Btu/(hr ft2 OF)

or 17 W/(m2 °C)

0.84
0.78
0.72
0.67
0.64
0.46
0.33
0.24

1.00
0.94
0.90
0.87
0.83
0.69
0.60
0.53

1.00
0.95
0.92
0.88
0.85
0.73
0.64
0.58

B. Insulating Glass

Clear Out-Clear In IAlc 32 0.71' 0.88 0.88
Clear Out-Clear In 1/4 64 0.61 0.81 0.82
Heat Absorbingd

Out; Clear In 1/4 64 0.36 0.55 0.58

Source: Reprinted from ASHRAE Handbook-1985 Fundamentals. with permission of the American Society of Heating, Refrigerdting and
Air-Conditioning Engineers. Atlanta, Ga.
" Refers to factory-fabricated units with 31'6, '/" or 1f2 in. of air space or to prime windows plus storm sash.
b Refer to manufacturer's literature for values.
e Thickness of each pane of glass. not thickness of assembled unit.
d Refers to gray, bronze, and green tinted heat-absorbing float glass.
< Combined transmittance for assembled unit.

Cooling-load temperature differences (CLTD)for conduction through glass8

Solar Time. h 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 21 22 23 24
CLTD

°C 0 -I -1 -I -I -I 0 I 2 4 5 7 7 8 8 7 7 6 4 3 2 2 IOF 0 --I -2 -2 -2 -2 0 2 4 7 9 12 13 14 14 13 12 10 8 6 4 3 2

Source: Reprinted from AS lJRAE Handbook-1985 FUfldame1ltals. with permission of the American Society of Heating, Refrigerating and Air-Condition-
ing Engineers, Atlanta, Ga.
" Corrections: The values in the table were calculated for an inside temperature of78°P (25.5"C) and an outdoor maximum temperature of 95°P (35°C) with
an outdoor daily range of 21°F (I 1.5"C). The table remains approximately correct for other outdoor maximums, 93-102°F (33.8-38.8"C), and other outdoor
daily ranges, 16-34°F (8.9-18.9°C). provided the outdoor daily average temperature remains approximately 85°F (29.4°C). If the room air temperature is
different from 78°F (25.5"C) and the outdoor daily average temperature is different from 85°F (29.4°C). the following rules apply: (a) For room air
temperature less than 78°F (25,j'C). add the difference between 78°P (25.5"C) and room temperature: if greater than 78°F (25.5"C), subtract the difference.
(b) For outdoor daily average temperature less than 85°F (29.4cC), subtract the difference between 85°F (29.4°C) and the daily average temperature; if
greater than 85°F (29.4°C), add the difference.

Maximum solar heat gain factor (SHGF), Btu/hr-ft2 for
sunlit glass, north latitudes

32!g
N NNEI NE./ ENE! EI ESE! S£/ SSE!•.., NOW N'W WNW W 'WSW SW ssw 5 BOlt

Jan. 14 24 19 '0$ 175 229 249 2!0 )iI6 176
Feb. 17 27 6$ 1.9 205 242 2A8 232 %21 217
Mar. 32 37 107 183 2%7 237 %27 195 176 252
Apr. 36 10 146 200 227 219 187 141 115 2"n
May 38 lIJ 17O 2lOI 220 199 1" 99 7. 217
June 44 122 176 208 2.4 189 139 13 60 1M
July ..a III 167 204 21~ 1M 1$0 96 n %1)
Aua. 37 79 .41 195 219 210 II. 136 III 26'
Sept. 33 3$ 103 173 215 227 218 119 17. ~
Oct. 28 21 63 143. 195 234 239 ns 2iS 213
Nov. 24 24 29 103 173 ns )45 ~ 243 .75
Dee. 22 22 22 M 162 21S ~ 252 152 1St
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Cooling-load factors (CLF) for glass without interior shading, north latitudes
f_

__
era"" eo ••
FlId•• ICnCdoa SeluTl_.lI

1 l • 5 , 1 I • It 11 11 0 1. 15 " 11 II J9 • :n n Z) 14

L 0.17 0.14 0.11 0.0, 0.01 O.H 0.42 0.48 D.'*> 0.63 0.71 0.76 0.10 0.82 0.&1 0.19 0.75 0.14 G.61 0.48 0.31 0.31 G.25 0.:10
N 104 CI.23 0.:10 o.n 0.16 0.14 O.M 0..1 0.46 0.53 0.'9 0.65 0.70 0.73 0.75 0:16· 0.74 0.75 0.19 0.61 o.so 0.42 0.36 0.31 0.27

(ShalIcd) H CU5 0.23 Ul 0.:10 0.19 . 0.31 0.45 0.49 0.55 0.60 0.65 0.69 0.71 0.72 0.71 0.70 0.70 0.75 0.51 0.46 0.39 o.~ 0.31 0.21

L 0.06 0.05 0.04 0.03 0.03 0.26 0.43 0.41 o.~ G.41 0.40 0.39 0.39 0.31 0.36 0.33 0.30 0.:1.6 0.:10 0.16 0.13 0.10 G.OI 0.07
NNI! 104 0.09 0.01 om 0.06 0.06 0,2,t 0.31 0.42 0.39 0.37 0.31 0.36 0.36 0.36 O.M 0.33 0.30 0.27 0.22 0.11 0.16 0.14 0.12 C.IO

H 0.11 0.10 0.09 0.09 0.01 0.26 0.39 0.42 0.39 0.36 0.35 O.~ O.~ 0.33 0.32 0.31 0.21 0.2j O.:U 0.11 0.16 0.14 0.1l 0.11

L O.IM O.IM 0.03 O.OZ om 0.23 0.41 0.51 0.'1 0.45 0.39 0.36 0.33 0.31 0.14 0.26 0.23 0.19 0.15 0.12 0.10 0 •• 0-06 0.05
NE 104 0.07 0.06 0.06 o.os 0.04 0.21 0.36 O.~ 0 •• 5 0.40 0.36 0.33 0.31 0.30 0.21 0.26 0.23 0.21 0.17 US 0-13 0.11 0.09 0.08

II 0.09 0.08 0.08 0.07 0.07 0.23 0.31 O.~ O.~ 0.39 O.~ 0.31 0.19 0.17 0.26 0,2( 0.21 0.20 0.17 0.14 0.13 0.12 0.11 0.10

L O.IM 0.03 0.03 0.01 O.OZ 0.21 0.40 0.S1 0.51 0.53 0.4S 0.39 o.~ 0.31 0.11 0.15 0.21 0.11 0.1. 0.11 0.0' 0.. 0.06 0.05
ENE 104 0.07 0.06 0.05 O.OS 0.04 0.20 0.35 0 .• 5 0.49 U7 0.41 0.36 0.33 0.30 0.11 0.26 0.23 0.20 0.11 0.14 0.11 0.11 0.09 0.01

H 0.09 0.09 0.01 0.0'1 om 0.22 0.36 0.46 0.49
0•• ' 0.31 0.33 0.30 0.27 0.2j D.23 0.:1.1 0.19 0.16 0.14 0.13 0.12 0.11 0.10

L O.IM 0.03 0.03 O.OZ O.OZ 0.19 0.37 0.51 0.51 0.51 o.so 0 .• 1 0.37 0.32 0.19 0.2j 0.22 0.19 O.IS 0.12 0.10 0.08 G.OI 0.05
E 104 0.07 0.06 0.06 0.05 0.05 0.11 0.33 O.~ UO 0.51 0.46 0.39 0.35 0.31 0.19 0.26 0.23 0.11 0.17 O.IS O.ll 0.11 G.l0 0.01

H 0.09 0.09 0.01 D.• 0.07 0.20 o.~ 0.45 0.49 0.49 0.43 0.36 G.32 0.29 0.26 0.J.4 0.22 0.19 0.17 O.IS 0.13 0.12 0.11 0.10

L 0.05 0.04 0.03 0.03 0.02 0.17 O.~ 0.49 0.51 0.61 0.51 0 •••• 0.41 G.36 0.31 0.11 o.J.4 0.20 0.16 0.13 0.10 0.09 0.07 0.06

ESE 104 0.08 0.0'1 0.06 0.05 0.05 0.16 0.31 0.43 0.'1 0.54 0.51 O.~ 0.39 0.35 0.31 0.19 0.26 0.22 0.19 0.16 0.14 0.11 0.11 0.09
H 0.10 0.09 0.09 0.08 0.01 0.19 o.n 0.43 O.SO 0.52 0.49 0.41 0.36 0.31 0.19 0.26 0.24 0.21 0.11 0.16 0.14 0.13 0.11 0.11

L 0.05 0.04 0.04 0.03 0.03 0.1l 0.14 0.43 0.55 0.62 0.63 0.S7 0.48 0 •• 2 0.37 0.33 0.21 0,2,t 0.19 O.IS 0.11 0.10 0.01 0.07
IE 104 0.09 0 •• 0.07 0.06 0.05 0.14 0.26 0.31 0 •••• 0.54 0.36 0." 0.45 0.40 0.36 o.n 0.19 0.2j 0.11 0.11 0.16 0.14 0.11 0.10

H 0.11 0.10 0.10 0.09 0.01 0.11 0.21 0.40 0,49 D." O.S] 0 .••• 0.41 0.36 o.n 0.30 0.27 0.24 0.20 0.11 0.16 0.14 0.13 0.11

L 0.0'1 0.05 0.04 0.04 0.03 0.06 0.15 0.19 0.43 0.55 0.63 0.64 0.60 0.52 0,45 0.40 0.3' 0.19 0.23 0.11 0.15 0.12 0.10 0.01
SSE M 0.11 0.09 0.01 0.07 0.06 0.01 0.16 0.26 0.3. 0.48 0.55 0.51 0.54 0." 0.43 0.39 0.3' 0.30 0.2' 0.21 0.11 0.16 0.14 G.12

H o.u 0.11 0.11 0.10 0.09 0.11 0.19 0.19 0.40 0.49 0.54 0.55 0.51 o.~ 0.39 O.H 0.31 0.17 o.:n 0.20 0 •• 1 0.16 0.15 0.13

L 0.01 om 0.05 0.04 0.04 0.06 0.09 0.14 o.n O.~ 0.48 0.59 0.63 0.65 0.59 O.SO 0.43 0.36' ll.2I 0.22 0.11 0.15 0.12 0.10
S 104 0.12 0.11 0.09 0.01 0.07 0.01 0.11 0.14 0.21 0.31 0.42 0.51 0.51 0.51 0.53 0.47 0,41 0.36 0.19 0.2j 0.21 0.11 0.16 0.1.

H 0.13 0.12 0.12 0.11 0.10 0.11 0.14 0.17 0.J.4 0.33 0.43 0.51 0.36 o.'S O.SO 0.~3 0.37 0.32 0.26 0.22 0.20 0.11 0.16 0.15

L 0.10 0.01 0.07 0.06 0.05 0.06 0.09 0.11 O.IS 0.19 0.27 0.39 o.n 0.62 0.67 0.65 o.s. 0.46 0.36 0.11 0.23 0.19 0.15 0.12
ssw 104 0.1. 0.12 0.11 Q.09 0.01 0.09 0.11 0.13 0.15 o.n CU5 D." 0.46 O.SS 0.59 0." 0.S3 0.401 0.3' 0.30 0.2j 0.22 0.19 G.I6

II Q.lS 0.14 0.1l 0.12 0.11 0.11 0.1. 0.16 0.11 0.21 Q.17 0.31 0.46 0.53 0.51 O.SS 0,4, 0.40 0.31 0.26 0.23 0.:10 0.1' 0.16

L 0.11 0.10 0.01 0.06 0.05 0.06 0.08 0.10 0.12 0.1. 0.16 0.J.4 0.36 0.49 0.60 0.66 0.66 0.51 0,43 0.33 0.27 0.22 0." 0.14

sw 104 US 0.14 0.12 0.10 0.09 0.09 0.10 0.11 0.13 O.IS 0.17 0.23 0.33 0.401 D.S3 0.51 0.59 U3 0.41 0.33 O.2ll 0.J.4 0.21 0.11
H US 0.14 0.13 0.11 0.11 O.ll 0.1l 0.14 0.16 0.17 0.19 0.2j 0.34 o.~ 0.'1 0.36 0.36 0.49 0.31 0.30 0.2j 0.21 0.19 U1

L 0.12 0.10 0.01 0.07 0.05 0.06 0.07 0.09 0.10 0.12 0.13 0.17 0.16 0.40 o.n 0.62 0.66 0.61 0.401 o.~ 0.27 0.22 0." 0.15
wsw 104 O.I! 0.13 0.12 0.10 0.09 0.09 0.10 0.11 Q.l2 0.13 0.14 0.17 0.24 O.lS 0.46 0.54 0.51 0.55 0.42 O.M 0.21 0,2,t 0.21 0."

II 0.1S 0.14 o.u 0.11 0.11 0.11 0.11 0.13 0.14 0.1S 0.16 0.19 0.26 0.36 0.46 D." 0.56 0.$1 0.31 0.30 0.15 0.11 0.19 0.17

L 0.12 0.10 0.01 0.06 0.05 0.06 0.07 0.01 0.10 0.11 0.12 0.14 0.20 0.32 0.45 0.51 0.64 0.61 o.~ 0.34 0.27 0.21 0.11 0.1.
W 104 O.IS 0.13 0.11 0.10 0.09 0.09 0.09 0.10 0.11 0.11 0.13 0.14 0.1' 0.l9 0.40 o.so 0.36 D." 0.41 o:n 0.27 0.23 0.20 0.11

H 0.1. 0.13 o.t1 0.11 0.10 0.11 0.11 0.13 0.14 0.14 O.IS 0.16 0.21 0.30 0.40 0.'" 0.54 0.52 0.31 O.JO 0,2,t 0.21 0. •• 0.16

L 0.11 0.10 0.01 0.06 0.05 0.06 0.07 0.09 0.10 0.12 0.13 0.15 0.11 0.26 0.40 0.53 0.63 0.62 0.401 o.~ 0.27 0.22 UI 0.14
WNW 104 0.1' 0.1l 0.11 0.10 0.09 0.09 0.10 0.11 0.12 0.13 0.14 O.IS 0.17 0.24 U5 0.41 o.ss D." 0.41 0.33 0.27 0.23 o.:lO 0.11

H 0.14 0.13 0.12 0.11 0.10 0.11 0.11 0.13 0.14 O.IS 0.16 0.11 0.11 0.2.5 0.36 D.46 0." 0.51 Q.31 0.30 0,2,t 0'» U. 0.16

L 0.11 0.09 0.01 0.06 0.05 0.06 0.01 0.10 0.1:1. 0.14 0.16 0.17 0.19 0.23 0.33 0.47 0.59 0.60 0.42 0.33 0.26 0.21 0.11 u.
NW M 0.14 0.12 0.11 0.09 0.08 0.09 0.10 0.11 0.13' 0.14 0.16 0.17 0.11 0.11 0.30 0.42 0.'1 0.54 0.39 o.n 0.26 0.22 0.19 0.16

H 0.14 0.12 0.11 0.10 0.10 0.10 0.11 0.13 O.IS 0.16 0." 0.11 0.19 0.22 0.30 0 .• 1 O.SO 0.51 U6 0.19 0.23 0.20 0.17 0.15

L 0.11 0.09 0.01 0.06 0.05 om 0.11 0.1. 0.11 0.21 0.2.5 0.27 0.19 0.30 0.33 0.401 0.51 0.62 0.401 0.33 0.26 0.21 0.17 0.14
NNW M O.IS 0.13 0.11 0.10 0.09 0.10 0.12 O.IS 0.11 G.21 0.23 0.26 0.27 O.2ll 0.31 0.39 0.'1 0.56 0.4\ 0.33 0.27 0.23 O.2ll 0.11

H 0.1. 0.13 0.12 0.11 0.10 0.12 O.IS 0.17 0.:10 0.23 0.15 0.26 0.21 0.21 0.31 0.31 0.49 0.53 UI 0.30 0.2.5 0.21 0.11 0.16

L 0.11 0.09 0.07 0.06 0.05 om 0.14 0,2,t 0.36 0 .••• O.sl 0.66 0.71 0.14 0.13 Q.67 0." 0,41 0.37 0.19 0,2,t 0.19 0.16 0.13
MO" M 0.16 0.14 0.12 0.11 0.09 0.11 0.16 0,2,t 0.33 0.43 0.52 0." 0.64 0.67 0.66 0.62 0.36 0•• 1 0.31 0.32 0.21 o.J.4 0.21 0.11

H 0.17 0.16 0.15 0.14 0.13 0.15 0.:10 O.2ll 0.36 0.4' 0.'1 D." 0.62 0.64 0.62 0.51 O.SI 0.42 O.l! 0.19 0.26 0.23 0.11 0.19

Source: Reprinted from ASHRAE Handbook-J985 Fundamentals. with permission of the American Society of Heating,
Refrigerating and Air-Conditioning Engineers, Atlanta, Ga.
L. IJPt __ : (t_ClCIerior •••••• so .••••••• (2.m.) coecreICn- ••••approsiIawcly 146 ka (301b) 0( ••••'cNII••1(fa1)orn- ••••.
M·.104___ ion: 101.6-mm (••.•iIl.) concm.ClCIerior will. 101 .•••• m (4-iIl.).....,.".. n- ••••appraDnlaltiy MI k. (70 Ibl of llwldiaa _cNll1II1 (fl1) 0( lIocr •••••
II - K...,-..cUau: 1S1 .••••••• (6-iIl.) coacrClcftIcriat wall. 152 .••••••• (60ill.) ••••••••• n- ••••~cIy 63S ka (130111) ofbllildi•••_trialllIIl2 (la1) 0( /loot' •••••



Rate of heat gain from occupants of conditioned spacesB

Total Heat Adult, Total Heat
Male AdJustedb Sensible Heat Latent Heat

Degree of Activity Typical Application Watts Btu/hr Watts Btu/hr Watts Btulhr Watts BtU/hr

Seated at rest theater, movie 115 400 100 350 60 210 40 140

Seated, very light
55 190work, writing offices, hotels, apts. 140 480 120 420 65 230

Seated, eating restaurant' 150 520 170 580' 75 255 95 325

Seated, light work
75 255typing offices, hotels, apts. 185 640 150 510 75 255

Standing, light work.
95 325or walking slowly retail store, bank 235 800 185 640 90 315

Light bench work factory 255 880 230 780 100 345 130 435

Walking, 3 mph. light
205 695machine work factory 305 1040 305 1040 100 345

Bowlingd bowling alley 350 1200 280 960 100 345 180 615

Moderate dancing dance hall 400 1360 375 1280 120 405 255 875

Heavy work, heavy
565 300 1035machine work, lifting factory 470 1600 470 1600 165

Heavy work, athletics gymnasium 585 2000 525 1800 185 635 340 1165

SOllra: Reprinted from ASHRAE flaJl</hook alld Prodau Direuofv-/977 rllm/amell/III". with permission of the American Society of Healing. Refrigeratingand Air-
ConditioningEngineers.AUanta.Ga.
0Note:Tabulated values are based on 78°F room dry-bulb temperature. For 80°F room dry bulb. the lotal heat remains the same, but the sensible heat value should be
decreased by approximately 8 percent and the latent heat values increased accordingly. .
bAdjusted total heat gain is based on normal percentage of men. women, and children for the application listed, with the postulate that the gain from an adult female IS

85 percent of that of an adult male, and that the gain from a child is 75 percent of that of an adult male.
CAdjusted total heat value for eating in a restaurant, includes 60 BtuJhrfor food per indiv~dual(30 Btu sensible, 30 Btu latent).
"For bowling figure one person per alley actually bowling, and all others are sitting (400 Btuihr) or standing and walking slowly (790 BtuIhr).

Sensible cooling-load factors (CLFs) for people

Total Hours Hours after Each Entry Into Space

in Space 1 2 3 4 5 6 7 8 9 ,10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

2 0.49 0.58 0.17 0.13 0.10 0.08 0.07 0.06 0.05 0.04 0.04 0.03 0.03 0.02 0.02 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01
4 0.49 0.59 0.66 0.71 0.27 0.21 0.16 0.14 0.11 0.10 0.08 0.07 0.06 0.06 0.05 0.04 0.04 0.03 0.03 0.03 0.02 0.02 0.02 0.01
6 0.50 0.60 0.67 0.72 0.76 0.79 0.34 0.26 0.21 0.18 0.15 0.13 0.11 0.10 0.08 0.07 0.06 0.06 0.05 0.04 0.04 0.03 0.03 0.03
8 0.51 0.61 0.67 0.72 0.76 0.80 0.82 0.84 0.38 0.30 0.25 0.21 0.18 0.]5 0.13 0.12 0.10 0.09 0.08 0.Q7 0.06 0.05 0.05 0.04

10 0.53 0.62 0.69 0.74 0.77 0.80 0.83 0.85 0.87 0.89 0.42 0.34 0.28 0.23 0.20 0.17 0.15 0.13 0.11 0.10 0.09 0.08 0.07 0.06
12 0.55 0.64 0.70 0.75 0:79 0.81 0.84 0.86 0.88 0.89 0.91 0.92 0.45 0.36 0.30 0.25 0.21 0.19 0.16 0.14 0.12 0.11 0.09 0.08
14 0.58 0.66 0.72 0.77 0.80 0.83 0.85 0.87 0.89 0.90 0.91 0.92 0.93 0.94 0.47 0.38 0.31 0.26 0.23 0.20 .0.17 0.15 0.13 0.11
16 0.62 0.70 0.75 0.79 0.82 0.85 0.87 0.88 0.90 0.91 0.92 0.93 0.94 0.95 0.95 0.96 0.49 0.39 0.33 0.28 0.24 0.20 0.18 0.16
18 0.66 0.74 0.79 0.82 0.85 0.87 0.89 0.90 0.92 0.93 0.94 0.94 0.95 0.96 0.96 0.97 0.97 0.97 0.50 0.40 ·0.33 0.28 0.24 0.21





The b classification values calculated for different envelope
construction and room air circulation rates

Room Envelope Room Air Circulation and
Construction* Type of Supply and Return**

[mass of floor area.
(kg/m2• Ib/ft2)] Low Medium High Very High

50.S-mm (2-io.)
Wood Floor (48.8, 10) B A A A

76.2-mm (3-io.)
Coocrete Floor (195.3, 40) B B B A

152A-mm (6-in.)
Concrete Floor (366.2, 75) C C C B

203.2-mm (8-io.)
Concrete Floor (585.8, 120) D D C C

304.8-mm (12-io.)
Concrete Floor (78I.l, 160) D D D D

Source: Reprinted from ASHRAE Handbook-1985 Fundamentals, with permission of the
American Society of Heating, Refrigerating and Air-Conditioning Engineers, Atlanta, Ga .
• Floor covered with carpet and rubber pad; for a floor covered only with floor tile take next
classification to the right in the same row .
•• Low: Low ventilation rale-minimum required to cope with cooling load due to lights and
occupants in interior zone. Supply through floor, wall, or ceiling diffuser. Ceiling space nol
vented and f = 2.27 W/m2 °C (0.4 Btu/hr fi2 oF) (where f = inside surface convection
coefficient used in calculation of b classification).
Medium: Medium ventilation rate, supply through floor, wall, or ceiling diffuser. Ceiling
space not vented andf= 3.41 W/m' °C (0.60 Btu/hrft' °F).
High: Room air circulation induced by primary air of induction unit or by fan coil unit. Return
through ceiling space and f = 4.54 W/m' °C (0.80 Btu/hr fi' °F).
Very High: High room air circulation used to minimize temperature gradients in a room.
Return through ceiling space andf = 6.81 W/m' °C (1.2 Btu/hr fi' °F).

Recommended and maximum duct velocities

Recommended Velocity (feet per minute) Maximum Velocity (feet per minute)
Schools Schools
Theaters Theaters
Public Industrial Public Industrtal

Designation Residences Buildings BUildings Residences Buildings Buildings

Outside air intakes" 500 500 500 800 900 1200
Filters" 250 300 350 300 350 350
Heating coils" 450 500 600 500 600 700

Air washers 500 500 500 500 500 500
Suction connections 700 800 1000 1000 1400 1400
Fan outlets 1000-1600 1300-2000 1600-2400 1500-2000 1700-2800 1700-2800

Main ducts 700-900 1000-1300 1200-1800 800-1200 1100-1600 1300-2200
Branch ducts 600 600-900 800-1000 700-1000 800-1300 1000-1800
Branch risers 500 600-700 800 650-800 800-1200 1000-1600

'"The velocities are for total face area; not the nel free area. Other velocities are for net free area.
Source: Used by permission, Reynolds Metal Company.

Loss coefficients for duct elbows (round)

Coefficients for 90" Elbows:
,ID 0.5 0.7S 1.0 I.S 2.0
Co 0.71 0.33 0.22 0.15 0.t3
for hiles oebel' IIIU 90" .alti,? by tltef080.' fador:

9 0 20 30 45 60 75 90 110 130 ISO
K 0 0.31 0.4S 0.60 0.71 0.90 0.90 1.13 1.20 1.28

2.5
0.12.

180

1.40
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FRICTION LOSS (IN. WG PER 100 FT OF EQUIVALENT LENGTH)
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Side
Rectan-

gu18,
Duct 6 1 8 9 10 11 12 13 14 15 16 17 18 19 20 22 24 26 28 30

6 6.6
1 7.1 7.7
8 7.5 8.2 8.8
9 8.0 8.6 9.3 9.9

10 8.4 9.1 9.8 10.4 10.9
U 8.8 9.5 10.2 10.8 11.4 12.0
12 9.1 9.9 10.7 11.3 11.9 12.5 13.1
13 9.5 10.3 11.1 11.8 12.4 13.0 13.6 14.2

14 9.8 10.7 11.5 12.2 12.9 13.5 14.2 14.7 1S.3
IS 10.1 11.0 11.8 12.6 13.3 14.0 14.6 15.3 15.8 16.4
16 10.4 11.4 12.2 13.0 13.7 14.4 15.1 15.7 16.3 16.9 17.5
17 10.7 H.7 12.5 13.4 14.1 14.9 15.5 16.1 16.8 17.4 18.0 18.6

18 H.O 11.9 12.9 13.7 14.5 15.3 16.0 16.6 17.3 17.9 18.5 19.1 19.7
19 11.2 12.2 13.2 14.1 14.9 15.6 16.4 17.1 17.8 18.4 19.0 19.6 20.2 20.8
20 11.5 12.5 13.514.4 15.2 15.9 16.8 17.5 18.2 18.8 19.5 20.1 20.7 21.3 21.9
22 12.0 13.1 14.1 15.0 15.9 16.7 17.6 18.3 19.1 19.7 20.4 21.0 21.7 22.3 22.9 24.1

24 12.4 13.6 14.6 15.6 16.6 17.5 18.3 19.1 19.8 20.6 21.3 21.9 22.6 23.2 23.9 25.1 26.2
26 12.8 14.1 15.2 16.2 17.2 18.1 19.0 t9.8 20.6 21.4 22.1 22.8 23.5 24.1 24.8 26.1 27.2 28.4
28 13.2 14.5 15.6 16.7 17.7 18.7 19.6 20.5 21.3 22.1 22.9 23.6 24.4 25.0 25.7 27.1 28.2 29.5 30.6
30 13.6 14.9 16.1 17.2 18.3 19.3 20.2 21.1 22.0 22.9 23.7 24.4 25.2 25.9 26.7 28.0 29.3 30.5 31.6 32.8

32 14.0 15.3 16.5 17.7 18.8 19.8 20.8 21.8 22.7 23.6 24.4 25.2 26.0 26.7 27.5 28.9 30.1 31.4 32.6 33.8
34 14.4 15.7 17.0 18.2 19.3 20.4 21.4 22.4 23.3 24.2 25.1 25.9 26.7 27.5 28.3 29.7 31.0 32.3 33.6 34.8
36 14.7 16.1 17.4 18.6 19".820.9 21.9 23.0 23.9 24.8 '25.8 26.6 27.4 28.3 29.0 30.5 32.0 33.0 34.6 35.8
38 15.0 16.4 ns 19.0 20.3 21.4 22.5 23.5 24.5 25.4 26.4 27.3 28.1 29.0 29.S 31.4 32.8 34.2 35.5 36.7

40 15.3 16.8 18.2 19.4 20.7 21.9 23.0 24.0 25.1 26.0 27.0 27.9 28.8 29.7 30.5 32.1 33.6 35.1 36.4 37.6
42 15.6 "17.1 18.5 19.8 21.1 22.3 23.4 24.5 25.6 26.6 27.6 28.5 29.4 30.4 31.2 32.8 34.4 35.9 37.3 38;6
44 15.9 17.5 18.9 20.2 21.S 22.7 23.9 25.0 26.1 27.2 28.2 29.1 30.0 31.0 31.9 33.5 35.2 36.7 38.1 39.5
46 16.2 17.8 19.2 20.6 21.9 23.2 24.3 2S.5 26.7 27.7 28.7 29.7 30.6 31.6 32.5 34.2 35.9 37.4 38.9 40.3

48 16.5 18.1 19.6 20.9 22.3 23.6 24.8 26.0 27.2 28.2 29.2 30.2 31.2 32.2 33.1 34.9 36.6 38.2 39.7 41.2
SO 16.8 18.4 19.9 21.3 22.7 24.0 25.2 26.4 27.6 28.7 29.8 30.8 31.8 32.8 33.7 35.5' 37.3 38.9 40.4 42.0
52 11.0 18.7 20.2 21.6 23.1 24.4 25.6 26.8 28.1 29.230;3 31.4 32.4 33.4 34.3 36.2 38.0 39.6 41.2 42.8
54 17.3 19.0 20.5 22.0 23.4 24.8 26.1 27.3 28.5 29.7 30.8 31.9 32.9 33.9 34.9' 36.8 38.740.3 42.0 43.6

56 17.6 19.3 20.9 22.4 23.8 25.226.5 27.7 28.9 30.1 31.2 32.4 33.4 34.5 35.5 31.4 39.3 41.0 42.7443
58 17.8 19.5 21.1 22.7 24.2 25.5 26.928.2 29.3 30.531.7 32.9 33.9 35.0 36.0 38.039.8 41.7 43.4 45.0
60 18.1 19.821.4 23.0 24.5 25.8 27.3 28.7 29.8 31.0 32.2 33.4 34.5 35.5 36.5 38.6 40.4 42.3 44.045.8
62 18.3 20.1 21.7 23.3 24.8 26.2 27.6 29.0' 30.2 31.4 32.6 ,33.8 35.0 36.0 37.1 39.2 41.0 42.9 44.7 46.5

64 18.6 20.3 22.0 23.6 25.2 26.5 27.9 29.3 30.6 31.8 33.1 34.2·35.5 36.5 37.6 39.7 41.6 43.5 45.4 41.2
66 18.8 20.6 22.3 23.9 25.5 26.9 28.3 29.7 31.0 32.2 33.5 34.7 35.9 37.0 38.1 40.2 42.2 44.1 46.0 47.8
68 19.0 20.8 22.5 24.2 25.8 27.3 28.7 30:1 31.4 32.6 33.9 35.1 36.3 37.5 38.6 40.7 42.8 44.1 46.6 48'.4
70 19.2 21.1 22.8 24.5 26.1 27.6 29.1 10,4 31.8 33.1 34.3 35.6 36.8 37.9 39.1 41.3 43.3 45.3 47.2 49.0

72 39.6 41.8 43.8 45.9 47;8 49.7
74 40.0 42.3 44,4 46.4 48.4 So.3
76 40.5 42.8 44.9 47.0 49.0 50.8
78 40.9 43.3 45.5 47.5 49.5 5t:s

80 41.3 43.8 46.0 48.0 SO.1 52.0
82 41.8 44.2 46,4 48.6 50.6 52.6
84 42.2 44.6 46.9 49.2 51.1 53.2
86 42.6 45.0 47.4 49.6 51.6 53.1

88 43.0 45.4 47.9 50.1, 52.2 54.3
90 43.4 45.9 48.3 50.6 52.8 54.8
92 43.8 46.3 48.7 51.1 53.4 55.4
9444.2 46.7 49.1 51.6 53.9 55.9
96 44.6 47.2 49.5 52.0 54.4 56.3

Source: R. G. Huebscher, Trans. ASHVE, Vol. S4 (1948), pp. 112-113. Reprinted from ASHRAE Handbook and Product Directory-J977 Fundamentals.
with permission of the American Society of HeatillB, Refrigerating and Air-Condirlonillg Engineers, Atlanta, Ga.


