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~YORK'
Heating and Air Conditioning

Atmospherk Pressure ;0; 29.921" Hg, at sea level
Total Cooling (Blu/h) " Q x 4.5 x (h.-h,1
Senslb~ Cooling Btulh I ;;.:U )'; 110 )( (\1' t~l
Latent CoolIng (Btulhl= Q x 4840 < (w, oW,)

o . Au VolumetrIc Flow (Standard) = ctm
h • Enthalpy = Btu~b
1 -=. Air Temperature lOry Bulb) -'" "T
w =0. Humidity Ratto "" It water/lb dry air
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.jf'el 2. 'el1n1fll~1.JV160 °Fdb bb~::;rl'J1~~1.Ji~~'Vlfi 20% b.jf1~brl~'el..:lb~~rl'J1~~1.Jbb~::;1.JruW:Jij~'JtJr[j;1~1n1~1V1~ 1,600
I" " ,

cfm 'el1n1fllQnvh1~j'el1.J bb~'Jj;11~~'JtJn1n-W~rl'J1~~1.JmJ1J adiabatic ~'JtJ1'el'tl1V11.Jruw:Jij212°F (h
f9

=1,150.30 Btu/lb)
I ~

Vh1~'el1n1fll'el'elnIil1mrl~'el..:l~'JtJ'elruVll1ij 115 °Fdb bb~::;rl'J1~~1.Ji~~'Vlfi 30% Iil..:lVl1r[j;1~1n1~1~rl'J1~j'el1.J bb~::;r[j;1~1n1~
, 'lJ

Steam, hot water, or
electricity

Steam
humidifier



~YORK'
Atmospheric Pressure = 29.921" Hg, at sea le'\Iel
rotal Cooling (Btuth) " 0 x 4.5 x Ih,h,)
senslb~ Coohng Btuth).;.: 0 ); 1 10 )t. (1,'t2,

Latent Cooling (Btuthl " 0 x 484Qx IW,w,1
o Air VOlumetnc flow (Standard) -C. ctm
h Enthalpy~ B'u~b
1=- Air lemperature lDry Bulb} .=: "F

w ~, Humidity Ratto '" Ib waterlib dry air
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;)'eJ3.1) r.NtJll1l1'J::;'"l'Jl~Lih.l'"lln'"l'W t~t1ih1'eJ'W1"1l~-:J~

m'"ll~fi'Wl'"ll~ ;j'Vnrn-:Jl'W1~1J1'm~Vil-:Jl'W ~1'W'J'W15 '"lOWt~t1~~-:Jl'WL'J~1 8.00 'WLL~::;'eJ'eJn'"llnfi'Wl'"ll~L'J~1

16.00 'W.

~n~I~I1-if1J1'm~~I'W'J'W'"l'W : 15 t~t1 t~m;)I~11'Wfi'Wl'"lln'J~1 9.00 'W.LL~::;'eJ'eJm'J~111.00 'W.

1~tJI1 1l1'J::;'"l'Jl~L~'W L'J~1 13.00 'W.
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-if'el3.2) '"l~'\.n1l1':l:::l""1':l1~Lij'l.l'"l1mL~~~~1~1'l.l,x'el~b(?ltJih~'el'l.ll"11~~il

- ~mnu:::"1I'el~,x'el~ : Ordinary furniture l~ih~~~

- n1~r.hm'l~b(?lm~'l.lvl'elLVlil'el~1 iln1~r.l1tJ~~LLUU'!.J1'l.ln~1~

-"llil(?l"1l'el~bl""1~LiI'l.lLLUURecessed

- ~1'l.l':l'l.lwatt ~':l~"JJ'el~V1~'el(?l~tlb'elL~~L"ll'l.l[;]~'el2,500 watt
" ,

- bl""1N~~1~"lJ'el~,x'el~ilu1V1't!m'U~tJ75 Ib/ft2

, "
- n1~H~1'l.lVl~'el(?l1~ : L1~LtI(?l~~V1~(?lL':l~1 8.00 'l.l. tI(?lL':l~1 18.00 'l.l.
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O]'el4.1) LLeJt.ler,:m1n~h.lvl'elLL~~-:I~-:l1t.lltJ 1,xn1'\,~t.l~"1lt.l1~vl'el~UJLiit.l t~LJ~fimJ' Equal friction t~LJn L~'elt.lt"1l~-:li1
I I "

,r'Jr.hmn.Jn'ei[;lJ'1Lvl1tit.l'V1m.r'J~1LJVl800 cfm rl'J1'-J~-:I"1l'el-:lvl'elLvl1tit.l[;l~'el~Vl16U'J LL~:::n1~t.l~1,xH'rh friction. "
I

loss Vl 0.1 in.WG /100 ft
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Rate of heat gain from occupants of conditioned spaces·

Total Heal Adult, Total Heat
Male AdJustedb sensible Heat Latent Heat

Degree of Activity Typical Application Watts Btulhr Watts Btulhr Watta Btulhr Watts Blulhr

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

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

Seated,eating restaurant" 150 520 170 58<f 75 255 95 325

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

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

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

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

Bowlingll b9wling alley 350 1200 280 960 100 345 180 615

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

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

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

SOllre',,: Reprinted from ASHRAE Handbook and Prodll<'l Dirl!(,/Ilry~1977 Flint/(lI1wnwl.l, with permission of the American Society of Healing. Refrigerating and Air-
Conditioning Engineers. Allanta. Ga. _
"Note: Tabulated values are based on 7soF room dry-bulb temperature. For SO°F room dry bulb, the total heat remains the same, but the sensible heat value should be
decreased by approXimately S percent and the latent heat vlllues increased accordingly.
bAdjusted total heat gain is based on normal percentage of men. WOmen, 1lO1ichil!lren for !he llpplicaUon listed, with the postulate that the gain from 1lOadult female is
85 percent of that of 1lOadult male, llOd thaI the $ain from a .child is 75 p¢teent of !halof 1lOa4ult male.
"Adjusted total heat value for eating in a restaurant, includes 60 Btu/hr for food pet indivldual (30 Bm sensible, 30 Bm latent).
"For bowling (igure one person per alley actually bowling, and all others are. silting (400 Btulhr) orstandin$ and walkin$ slowly (790 BtuIhr).

Total Hours· Hours after Each Entry Into Spac;e

in S,.e=e 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 O.ui 0.08 0.07 0.06 0.05 0.04 0.04 0.03 0.03 0.Q2 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 o.n 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 o.n 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 0.15 0.13 0.12 0.10 0.09 0.08 0.07 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 S:
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 ~~-J

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 -'0-'0
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



Cooling-load factors lCLFs) when lights are (In for 10 hours

".'" 'lIb"
Number of Hou •.• lifter LIghts Are Tumed OnCoef- Class-

ftclents Ifleat/on 0 1 2 3 4 6 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

A 0.03 0.47 0.58 0.66 0.73 0.78 0.82 0.86 0.88 0.91 0.93 0.49 0.39 0.32 0.26 0.21 0.17 0.13 0.11 0.09 0.07 0.06 0.05 0.04

0.45 B 0.10 0.54 0.59 0.63 0.66 0.70 0.73 0.76 0.78 0.80 0.82 0.39 0.35 0.32 0.28 0.26 0.23 0.21 0.19 0.17 0.15 0.14 0.12 0.11
C 0.15 0.59 0.61 0.64 0.66 0.68 0.70 0.72 0.73 0.75 0.76 0.33 0.31 0.29 0.27 0.26 0.24 0.23 0.21 0.20 0.19 0.18 0.17 0.16
D 0.18 0.62 0.63 0.64 0.66 0.67 0.68 0.69 0.69 0.70 0.71 0.27 0.26 0.26 0.25 0.24 0.23 0.23 0.22 0.21 0.21 0.20 0.19 0.19

A 0.02 0.57 0.65 0.72 0.78 0.82 0.85 0.88 0.91 0.92 0.94 Mo 0.32 0.26 0.21 0.17 0.14 0.11 0.09 0.07 0.06 0.05 0.04 0.03

0.55 B 0.08 0.62 0.66 0.69 0.73 0.75 0.78 0.80 0.82 0.84 0.85 0.32 0.29 0.26 0.23 0.21 0.19 0.17 0.15 0.14 0.12 0.11 0.10 0.09
C 0.12 0.66 0.68 0.70 0.72 0.74 0.75 0.77 0.78 0.79 0.81 0.27 0.25 0.24 0.22 0.21 0.20 0.19 0.17 0.16 0.15 0.14 0.14 0.13
D 0.15 0.69 0.70 0.71 0.72 0.73 0.73 0.74 0.75 0.76 0.76 0.22 0.22 0.21 0.20 0.20 0.19 0.18 0.18 0.17 0.17 0.16 0.16 0.15

A 0.02 0.66 0.73 0.78 0.83 0.86 0.89 0.91 0.93 0.94 0.95 0.31 0.25 0.20 0.16 0.13 0.11 0.08 0.07 0.05 0.04 0.04 0.03 0.02

0.65 B 0.06 0.71 0.74 0.76 0.79 0.81 0.83 0.84 0.86 0.87 0.89 0.25 0.22 0.20 0.18 0.16 0.15 0.13 0.12 0.11 0.10 0.09 0.08 0.07
C 0.09 0.74 0;75 0.77 0.78 0.80 0.81 0.82 0.83 0.84 0.85 0.21 0.20 0.18 0.17 0.16 0.15 0.14 0.14 0.13 0.12 0.11 0.11 0.10
D 0.11 0.76 0.77 0.77 0.78 0.79 0.79 0.80 0.81 0.81 0.82 0.17 0.17 0.16 0.16 0.15 0.15 0.14 0.14 0.14 0.13 0.13 0.12 0.12

A 0.01 0.76 .0.81 0.84 0.88 0.90 0.92 0.93 0.95 0.96 0.97 0.22 0.18 0.14 0.12 0.09 0.08 0.06 0.05 0.04 0.03 0.03 0.02 0.02

0.75' B 0.04 0.79 0.81 0..83 0.85 0.86 0.88 0.89 0.90 0.91 0.92 0.18 0.16 0.14 0.13 0.12 0.10 0.09 0.08 0.08 0.07 0.06 0.06 0.05
C 0.07 0.81 0.82 0.83 0.84 US 0.86 0.87 0.88 0.89 0.89 0,15 0.14 0.13 0.12 0.12 0.11 0.10 0.10 0.09 0.09 0.08 0.08 0.07

D 0.08 0.83 0.83 0.84 0.84 0.85 0.85 0.86 0.86 0.87 0.87 0.12 0.12 0.12 0.11 0.11 0.11 0.10 0.10 0.10 0.09 0.09 0.09 0.09

Source: Reprinted from ASHRAB Halldbook-l985 Fundamentals. with pennission oethe Ame~ Society of Healing, RefrigcOltingand Air-ConditioningEngineers. Atlanta, Ga.

Design values of IJ coefficient: features of room furnishings, light fixtures, and vel1tHaticm
arrangements .

Heavyweight, simple
fumishings, no
carpet

Ordinary fumitute,
no carpet

Ontinary ftuniture,
with or without
carpet

0.75 or
greater

Low rate; supply and retUm below ceiling
[V ~ 2.5 (O.5))*

Medium to lIiSh ventilation rate; 1'4Pply and
return below ceiling or through ceiling grill and
space [V ;;;It 2.5(0.5)]*

Medium to high ventilation rate or fan coil or
induction type air-conditioning tel111inajunit;
l'upply through ceiling or wall diffuser; retum
around light fixtures and thrcmgh ceiling spac~.
[V;;;., 2.5 (0.5»)'"

Duct¢d returns through light fixtures Vented or free-hanging
in air stream with
ducted retums

SOl/rce; Reprin~ from ASHRAE liafldb(jlJk-1985 fluMtlmefl't11~, wltlt permissiQn Qftlte A.lJ\erican Society QfHea(ing, Refrigerating and
Air~ConqjtjQning Engineers, Atlanta, Ga.
• V is room air supply rate in LIs m2 (CFMlft~ of floor area



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

Room Envelope
Construction"

[mass of floor area,
(kg/nt2, Ib/ft2)]

ROom Air Circulation and
Type of Supply and Return*"

Low Medium High VeryHigh

5().8-mm (2.in.)
Wood Floor (48.8, 10)

76.2-~m (3·in.)
Concrete Floor (195.3, 40)

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

203.2-mm (8-in.)
Concrete Floor (585.8, 120)

304.8-mm (12-in.)
Concrete Floor (781.1, 160)

B A A A

B B B A

C C C B

D D C C

D D D D

Sourt;e: RIlPrlnted from ASHRAE liandbook-l98~ FU/Jdomenl(l(s, with pIlrmissionQfthll
American Society of Heating, Refrigerating and Air-Conditioning Engineers, Atlanta, Ga.
• Floor covered with carpet and rubber pad; for a 11001'covered only with 1100rtile take next
classification to the right in the same row .
•• Lpw: Low ventilation rate-minimum required tocopll with cooling load due to lights and
occupants in interior zone. SuPPlY through ftoQr. wall, or ceiling diffuser. Ceiling space not
vented and! = 2.27 W/m2 °C (0.4 Btu/hr ft2 oF) (where f = inside $Urface convection
coefficient used in calculation of b classification).
Medium: Medium ventilation rate, supply through ftoor, wall, ()r ceiIingdiffuser. Ceiling
space not vented and! = 3.41 W/m2°C (0.60 Btu/hr ft2 oF).
High: ll;oom air circulation induced by primaryairofinduction unit or by fan coil unit. Return
through ceiling space and f = 4.54 W/m2 "C (0.80 Btulhrft2 OF).
Very High: High room air circulation used to minimize templlrature gradients in a room.
Return through ceil~ space and! = 6.81 !{/m2"C 0.2 Btu/hr ft2 oF).

Recommended vetocIty (•••• per minute)
Schools
TIMNItera

Public
Buildings

Outside air intakes"
Filters"
Heating coils"

Air washers
Suction connections
Fan outlets

Mulmt.im Velocity (fMt per mlma)
SchocM
ThMWra

PublIc
Buildings

Indu.trlal
BuildIngs

IndUetrlaI
BuIIcIIngs

soo SOO 500 800 900 1200
250 300 350 300 350 350
450 SOO 600 500 600 700

500 500 500 SOO 500 SOO
700 800 1000 1000 1400 1400

1000-1600 1300-2000 1600-2400 1500-2000 1700-2800 1700-2800

700-900 1000-1300 1200-1800 800-1200 1100-1600 1300-2200
600 600-900 800-1000 700-1000 800-1300 1000-1800
500 600-700 800 650-800 800-1200 1000-1600

Main ducts
Branch ducts
Branch risers

'"lbe velocities are for total face area; not !he net free uca. Other velocities are for net free area.
Scurce: Used by pIlrmisslon. Reynolds Metal Company.

loss coefficients for duet elbows (round)

~ .... v.UV·

Coeffide ••• lot" Dtows:
riD 0.5 0." 1.0 1.5 2.0
Co 0.11 0.330.22 O.J , 0.13
Fot!lllle! odMt••••••• !ldplr b, ••• 'OIlo!i!l'lClor:
f 0 20 30 45 60 '5 90 110 130 150
K 0 0.310.450.600,"0.90 CUO1.13 1.20 '.28

2.5
0.12

180
1.40
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Sid_
Rectan-
gu••••
Duct

6
7
8
9

10
11
12
13

14
IS
16
17

18
19
20
22

24
26
28
30

32
34
36
38

40
42
44
46

48
SO
52
S4

56
58
60
62
64
66
68
70

72
74
76
'~

"80
82
84
86

88
90
92
94
96

8 7 8 I 1D 11 12 13 14 15 18 17 '8 19 20 22 24 28 28 30
6.6
1.1 7.7
7.5 8.2 8.8
8.0 8.6' 9.3 9.ll

8.4 9.1 '·9.8 10,4 .10.9
8.8 '.j 10.2 10.8 11,4 12.0
9.1 9.9 10.7 11.3 n.9 12.5 13.1
9.5 10.3 11.1 n.8 12.4 13.0 13.6 14.2

9.8 10.7 11.5 12.2 12.9 13~S 14.,2 14.7 ,15.3
'10.1 11.0 11.8 12.6 13:3 14.0 14;6 15.3 15;8 16.4
10.4 n.4 12.2, 13.0 13.7 14.4 IS.I, 15.1 16;3 16.9 17.5
10.1' 11.7 12.5 13.4 14.1 14.9 15.5 16.1 16..8 17.4 18.0 18.6

n.o n.9 12.9 13.7 14.5 lS.3 16.0 16.6 '17.3 11;9 18.5 19.1 19.7
n.2 12.2 13.2 14.1 149 15.6 16.4 11.1 11;8 18.4 19.0 19,6 20.2 20.8
n.5 12.5 13.5 14•• 1S.2 15.9 16.8 17.' J:8..2",18.8 19.5 2O~1 20;7 21.3 21.9
12;0 13.1 14..1 1.5.0 1'.9 16.1 17.6 18.3 19.1 19.7 20.4 21.0 21.1. 22.3 22.9 24.1

12.4 13;6 14.6 15.6 16.6 11.5 Ilt3 19.1 19.8 20.6 21.3 2I.9 22..6 23.2 23.9 23.1 26.2
12.8 14.1 15.2 16.2 17.2 18.1 ,19.0 {9.8 20;6 21.4' 22.1 22.&' :n.s 24.1 24..8 26.1 21.1 28.4
13.2 14.5 '15.6 16.1 17.7 Ilt7 19.6 20." 2103 22.1 22.9 . 23.6 24;4 25..0 25.1 21.1 28.2 29.5 30.6
13.6 14.9 16.1 17.2 18.3 19.3 20.2 21.1 22.0 22.9 23.1 24.4 15.1 25.9 26.1 28.0 2!U 30.5 31.6 32.8

14.0 15.3 16.J '11.1 1$;8 19.8 20..8 21.8 22,7 23.6 24.4 25.2 26.0 26.1 2U 2&.9 30.1 3h4 32.6 33.8
14.4 15.7 11.0 18.2 19.3 20.4 2l.4 22.4 23.3 ,24.1 : 2$.1 2$.9 26.1 '1:7.5 28.3 29.7 31.0 32.3 33.6 34.8
14.7 16.1 I'U 18.6 19.8 20.9' 21.9 23.0 23.9 24.8 '25.8 26.6 21.4 28.3 29;0 30;5 )2.0 33.0 34.6 35.8
U'O' 16.4 11•.8 19.0 20.3 21.4 22;5 2l.5 24.5 25.4 26.4 '1:7.3 28.1 29.0 19.8 31.4 32.8 34.2 35.5 '36.7

U.3 16.8 18..2 .19.4 20.7 21.9 '23.0 24.Q 25.1 26;0 %7.0 '1:1.9 28.8 29.7 ,30.5 32.1 33;6 35.1 36.4 37.6
15.6 11.1 18., 19.8 21.1 '22.3 230.4 24.5' 25.6 ,26.6 ,21·~ 28.S' 29.<4 30.4 31.2 32.8 34.4 3S.~ 37.3 38;6
15.9 17S 18,9, 20.2 21.5 22.7 n.9, 25.0 26,1 21;2 28.1 29,1 30.0 31.0 3l.9 i3.$ ·35.2 36.7 3s.t 39.5
16.2 11.8 19.2 20.6 2t.9' , 23.2 24.3 15;5 26~7 27.7' ,28.7 29.1 30.6 31.6 32.j 34.2 35.9 37.4 38.9 40.3

16.5 18.1 t~M203 22.3 23.6 24.8 26.0 '1:7:2 '28.2 29.2 30.1 31a 32.1 33;1 34.9 36.6 38.2 39.7 41.2
16.8 18.4 19.9 21.3 22.7 24.0, 25.2 26.4 17.6 28.7 29.8 30.8 3108 32;8 ;;33.1 3'.5 31.3 38.9, 4O.~ 42.0
17.0 18;1 20.2 21.6 23.1 24.4 25;6 26.8 28.1 29.2 ~;3 31.4 32.4 33.4 lU 36.2 38.0 39.6 4U 42.8
11.3 19.0 20.5 '22.0 23.4 24.8 26,1 21.3 28.5 29.7 311.8 3t.9 32;9 33;9 34:9' 36.8 38.7 40.3 42.0 43.6

17.6 i9.3 20.9 22.4, 23:8 25·2 ·26.5 '1:7.7 .28.9 ~.l 31.2 32.4, 33•• 34.5 35.S '37A 39.3 <4to 42.7' 44;3
17.8 19.5 21.1 22.1 ~.2;25;5 26.9 ,28a 2.9.3 30.' 3l.7 32.9 '33,9 3$.0 36.0 38.0 '39.8' <41.7 43.4 45.0
18.1 19.8 21.4 23.0 24.S" 15..8 27;3 28." 79·8 31.0 32;2 33,4 ,,34.5 35.5 36.5 38.6 40.4 ~2.3 44.0 45.8
Ilt3 20.•1 21;1 23.3 24.8 26.2 27.6 29.0, 30.2 3l.4 32.6 ,33~8 35:0, 36.0 31.1 39.2, 41,0' 42.9 44.1 46.S

18.6 20.3 22.0 23.6 25.2 26.5 27.9' ,29.3 30.6 31.8 33..i 34.2 ·35.5 36;5 37.6 39,.1 41.6 43.5 45.4 4'if;;2
18.8 20.6 '223 23.9 15,S '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 41:.8
19.0 20.8 22.5 24.i '25~8 1'7.3 28.1 30:1 31.4 32.6 33.9 35.1 36.3 37.S 38.6 40.7 42.8 44.7 46.6 48'.4
19.2 21.1 22.8 24:5 26.1 '1:7.6 29.1 10.4 31.8 33.1 14.3 35.6 36.8 37.9 3!U 41.3 43.3 45.3 47.2 49.0'

39.6 41.8 43.8 45.9 41;8 49.7
40;0, 42.3 44.4 46.4: 48,.. 'SO.3
4G.5 42.8 44.9 47.0 4!tO SO.8·
40:9 43.3 45.5 47.5 49.S 5J:5
41.3 43.8 46.1) 48.0 SO.1 52.0,
41.8 44.2 46.4 48.6 50.6 52.6
42.2 44.6 46.9 49.2 51.1' 53.2
42;6 45.0 41.4- 49.6 5l.6 53.1
43.0 45•• 41.9 5(1.1, SZ2 54.3
43.4 4$.9 48.3 SO,6 SZ.8 '54;8
43.8 46.3 48.7 51.1 53A 55.4
#.2 46.1 49.1 51.6 53.9 55.9
44.6 47.2 49.5 52,0 54.4 56.3


