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SILENCER

PRODUC DESCRIPTION

-Outer Casing : Lock formed, 20 gauge galvanized
sheet steel constructed to the relevant 'HVAC' duct
work specification where applicable. All fixing are
by rivets for strength and rigidity.

-Baffles: They are made of 200 gauge perforated
galvanized stee]l filled with an inorganic sound
absorbing material that is resistant to vermin and
moisture.

-Flanges: Rolled steel angle flanges securely welded
to the attenuator casing, Flanges are predrilled, See
page for flange sizes and drilling details.

-Finish: Galvanized mild steel with flanges finished
in one coat of primer paint.

-NOTES:

Standard Pressure Drop: D = 8"
8=3"to 8"

Medium Pressure Drop: D =68"
5=2.5"t0 6"

Low Pressure Drop: D=4"
5=15"to4"

BAFFLE DETAIL { With Perforated )
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SILENGER
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AERODYNAMIC PERFORMANCE

Air Pressure Drop Calculations:

1- Determine the face velocity in feet Per
minute through the silencer (s) By
dividing cfm by the silencer Face area in
square feet.

2- Enter the table for the appropriate
silencer model ai the above face velocity
and read up to the pressure drop at the
required length.

Example:- A Medium model
Rectangular silencer is 24" wide x
36" high x 60" length and it

handles 10,000 cfm,
Determine the static pressure drop.
Solution : The face area is

24x36
X6 - gsq.0

10,000 cfim

ﬁ = 1667 fpm face
4 velocity,

In the Model SA40-LPD Table Below,
interpolating between 1500 and 1800
fpm, the static pressure drop s
approximately 0.18" w.g.

Standard Pressure Drop
Largin {inchasg) Stabe Prssira Orop {in w,g:)
k"] 0.12 0.18 .28 034 40 048 055 074 0.83 083
£ 0.14 0z 035 42 0.50 [ 0Ta 08 100 1,43
Bt 017 0.25 038 0.48 057 0ET s 10 112 120
Sires | Face Faco Vigiocity fipm)
W | A | 850 800 w000 | oo | woo | w00 | is00 | w00 [ iroo | seoe
G | (Sam Air Vighares {oie]
i | 08 228 400 500 580 800 B0 750 804 150 200
izeta| 10 | eso B0 100 | oo | woo | sso0 | qson | is0o | e | teoo
12008 | 18 a7a t200 | ts00 | weso | weoo | qeso | zeso | 200 | e | 2romo
Tindg | 20 THH THOT 2000 21300 2400 0 3000 0 3400 3500
1230 28 1624 2000 2500 T80 00 3280 I 000 250 4500
ool | 30 | 1950 | 2000 | dooo | a0 | aeoo | o0 | %00 | 4800 | S0 | B4a00
4z | 40 2500 3200 AN 4400 4800 rins) BOG0 5400 GB00 T200
30 | 50 | 3s0 | eooo | soo0 | ssoo | éooo | eso0 | 7s00 | mooo | 500 | w000
#4036 | 50 | 2000 | <600 | 6000 | 6600 | 7eoo | 7eo0 | woo0 | @600 | o200 | 10600
Mediurm Pressure Drop
Lenginiinchas) Siabe Pressurs Drog (in, w.g.)
] 004 0.08 .13 20 07 034 043 152 081 087
£ a4 (R 0,16 038 034 044 054 085 078 .64
B4 0.8 €0.12 .18 p.oe 0ar 047 059 amn .85 a8z
Sizes | Foco Fapa Webacity' (pm}
W | Ares | 850 | 900 | 1ibo | naco | oo | teoo | om0 | 20 | 2em 2500
) | dsqit) Air Ve o)
128 | 08 128 £50 B0 00 BG &0 wa | 1o | oo | 1aso
Tk | 18 550 ) 10 1400 e ] 18070 200 200 2800 2500
1&cig | 18 75 1350 1650 2400 00 P 300 3300 3600 arso
1224 | 20 | 1300 | teo0 | 2200 | 2800 | apoo | 00 | 4000 | 00 | so0 | s000
12030 28 1525 2350 2750 3800 A000 4500 5000 5500 B0 a250
P | a0 | ws0 | avoo | da00 | 4m0 | 4eco | s | eooo | es00 | Te | 7SO0
i | 40 | 2600 | 2000 | 4400 | 5600 | meo | 7o | so00 | eeo0 | w00 | 1000
2400 | 50 | o250 | eso0 | sso0 | vooo | Booo | sooo | 10000 | 4000 | t2000 | 12500
24036 | @0 | o000 | ss00 | 6600 | maoo | w600 | oo | 12000 | 13200 | 1es00 | 15000
Low Pressire Drop
Lengit(inchas) Stabe Progsurn Orog fin, w.(-b
35 005 0.08 [ X oiT 03 038 030 035 [T .48
) 004 010 016 0.3 naT = 38 045 051 0.58
i 07 012 018 0.8 03 03 48 05 08 068
Sizes | Face Fos Velocity (o
Wil | Ama | o0 | 1200 | 1m00 | wmco | poco | moo | 2400 | see0 | 2w 3000
fmy | Bah Nir Vihurrs (]
Tt L] A5 L T80 BO0 000 10 1200 1300 140K 1500
12012 10 U] 1200 1500 1800 000 prans] 400 2800 2800 3000
12008 | 15 | 1350 | teoo | 250 | 2moo | o0 | o0 | e | oo | q200 | a0
focd | 20 | 1900 | 2e00 | 3000 | ae00 | aooo | 4400 | amo0 | smoo | ss00 | eoo0
1230 | 25 | 2250 | 3000 | arse | aso0 | sooo | ssoo | eooo | esoo | voon | wsoo
28| 30 | 2ro0 | 2600 | 45000 | sSa00 | Gooo | eeo0 | 7eoo | veoD | se0 | o000
oot | 40 | 3000 | 600 | w000 | 7veoo | eoco | eeoo | weeoo | toe00 | 1izoo | 12000
2430 | 50 | 4500 | eooe | 7so0 | mooo | soooo | 1ooo | 1mooo | 13000 | 1e000 | 15000
2436 | &0 | 5600 | 7200 | ovooo | tosoo | secco | 1aeoo | tes00 | vseon | 1esoo | vso0o
—
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DYNAMIC INSERTION LOSS ( dB )

Standard Pressure Drop

Length Face Dctava Band Center Fraguency (Hz)
linches) | Velocay 1 2 3 4 5 6 7 ]
{fpm) B3 128 250 800 1k 2k 4k Bk
i} g 8 18 20 a3 33 22 15
36 1000 & 17 v 33 32 22 14
2000 3 T 16 28 33 3z 22 14
0 8 12 24 40 B4 53 34 20
&0 1000 6 11 24 40 54 50 34 20
2000 5 10 23 38 &0 42 32 20
0 B 17 ar 48 &7 B0 51 28
B4 1000 T 16 33 45 57 58 50 29
2000 5 14 33 45 54 54 50 29
i} g 24 44 48 58 65 63 40
120 1000 8 3 a4 48 & 85 62 42
2000 T 21 a1 465 56 B2 58 42
Medium Pressure Drop
Langth Face Oictave Band and Cénter Frequency (Hz)
{inchas) | Welocity 1 2 3 4 5 [ 7 a
{1} 83 125 250 500 1k 2k 4K Bk
D 3 T 12 22 a0 8 18 14
36 1000 3 B 12 20 30 28 18 14
2500 2 4 11 20 28 27 17 13
0 5 g 18 35 50 a7 28 17
&0 1000 5 g 18 34 44 a7 27 18
2500 4 8 17 3z 46 47 v 20
0 8 12 26 L 58 80 34 20
B4 1000 & 1 2% 43 5B B0 35 22
2500 5 10 24 42 56 54 36 24
0 7 20 19 48 &0 85 58 28
120 1000 7 20 a8 47 &G B3 58 E¥]
2500 6 18 34 47 58 58 56 ir
Low Pressure Drop
Length Face Octave Band and Center Frequency (Hz)
linches) | Valocty 1 2 3 4 5 B T 8
{fpm) 83 125 250 £00 ik 2k Ak Bk
0 2 ¥ 12 17 25 20 14 10
36 1000 2 ¥ 1 16 24 i3 13 10
2500 1 5 10 15 22 18 12 g
0 3 8 16 28 43 34 20 12
&0 1000 2 7 14 2 42 33 20 12
2500 2 7 13 25 41 33 20 12
o 6 10 21 ar 56 46 25 16
&4 1000 5 g 20 ar L 48 25 15
2500 4 8 18 33 &4 47 26 18
0 B 15 29 47 &7 81 38 19
120 1000 5 14 e 45 Ly 1] 40 22
2500 g 13 25 45 55 55 42 24
MASTER f_m_lt.:._s
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AIR FLOW GENERATED NOISE ( dB re 10 -12 Watts )
Standard Pressure Drop

_—

Face Octave Band and Center Freguency
Velocity 1 P 3 4 5 B 7 8
(fpm) 63 | 125 | 250 | 500 1k 2k 4k 8k
1000 50 45 38 35 39 38 35 35
1500 59 55 48 45 45 49 47 46
2000 65 63 55 52 50 56 56 54
2500 72 68 63 60 54 60 62 60
Medium Pressure Drop
Face Octave Band and Center Frequency (Hz)
Veloeity 1 2 3 4 5 3 7 8
{fpm) 63 126 | 250 | 500 1k 2k 4k Bk
1000 50 42 33 32 34 30 25 26
1500 56 51 43 41 41 42 40 36
2000 60 57 51 47 46 51 50 44
2500 67 63 56 52 50 56 57 52
Low Pressure Drop
Face Octave Band and Center Freguency (Hz)
Velocity 1 2 3 4 5 B 7 8
{fpm) 63 125 | 250 | 500 1k 2k 4k Bk
1000 52 38 29 a0 i) 26 20 27
1500 55 48 41 39 38 28 34 33
2000 57 55 48 45 45 48 44 37
2500 65 60 54 50 50 54 52 45
Correction Factors*
Face area
(an. ) 05 | 1 2 |25| 3| 4| 5| 86| 8| w|13|18]| 28| 864|132
G"'{‘::;"’" g s | 3| 2| 2o | s | 2| s ]| 5| s8] +0]s12]05

* The listed air flow generated noise data apply to a face area of 4 square feet. For silencers with
other face areas, or for multiple silencers, the above values must be added to the listed air flow
generated noise data.

Note :1t is imperative to examine both dynamic insertion loss and air flow generated noise when
comparing silencer performance data's. Failure to do so may result in incorrect conclusions
regarding overall silencer performance, with a consequent undersign of the system.

Depending upon air velocity and source sound power levels, the air flow generated noise may
actually become the predominant noise in certain octave bands. In the calculation, lines 10, 12, 13,
14 and 15 are easily calculated and the result will enable the Engineer to accurately assess the
overall performance of the silencer,

MASTER GRILLE

S p—

= - ———— = R —
==

o



Standard Drillings and Angle Frame Sizes

A
g —————
IF =°
| | :
I
i S i N
S | | Height
{' & - =+ - [°1e— H s
6" sie | | Inside
¢ HEE I °
__‘=_‘=—‘=_'__—+='—"=_'____"‘=_"'
? |!_ o © o o © c__J|.?_. L 4
Al
i
Ll e Width. W b2
Inside
nd Wo+24 =
Aftenuator Perimeter Angle Size Hole Diameter Al
(Inches) (Inches) (Inches) (Inches)
36-83 1x1x1/8 5/16 9/16
84-Up 1-1/2 x 1-1/2 x 3/16 3/8 7/8
MASTER lf_m_lt.f
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3 SlILENIEER _

Selecting a silencer to meet a room design NC.

Calculation Form

Octave Band and CENTER Frequency
Caleulation Source 1 2 3 4 5 6 7 8
63 | 125 | 250 | 500 | 1k | 2k | 4k | Bk

1. Room designgoal NC___ Table 1
2. Room attenuation Table 2
3. Multiple outlet effect Table 3 - - - - - = = =
4. End reflection attenuation Table 4
5. Branch power division Table 5
6. Elbow attenuation. Noise

source to outlet i
7. Duct attenuation. Noise

source fo outlet [
8. Terminal unit correction. -3 -3 -3 -3 -3 -3 -3 -3
9. Allowable Lw at fan Total lines

discharge 1-8
10. Actual Lw at fan Fan manu-

discharge faclures dala
11. Dynamic Insertion Loss Subtract line

(DIL) required 9 form line 10
12. DIL of selected silencer Cur

Our Model — Performance

Face Velocity fpm. Tables.
13. Silencer air flow generated

noise Lw at --—--- -—fpm. Our

Include air flow generated Performance

noise correction factor Tables.

where required.
14. Attenuated fan Lw at Subftract line 12

silencer discharge, from fine 10
15. Resultant Lw at silencer Combine

discharge (compare with lines 13 & 14

line 9) tabled

MASTER GRILLE
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5 SlILENICER

SmP. b}r-stﬂp outline of calcu]ating Table-1; NC. [ Noise Criterion ) ¥s. Sound Pressura,

[J!‘ﬂCEdI.IIEf NC Mid - Fraquenay Gotava Bard « HE
[ 1 2 3 4 = :. 1 T a
&3 126 250 filir) ik 2k dk Bk
NG 65 @l 78 il ] =] B4 a3 62
Line 1 : The specification will usually NE 80 | ] e | e | e ) 5 &
give a criterion (NC); where one is not o5 M | e | 82 | s | 68 B4 52 s
given, table - | can be used. s o . . R e ) S
MG 45 &7 an Rd 45 45 i 43 47
MNEC &0 ] g7 1] s 41 -] ] m
The required or selected criterion is NE 35 B | 52| 45 | 40 | 3= | 33 =
inserted in line 1. NC 20 oLl AN A I ) 2 8 ar
MC 25 54 & arv 3] = 24 22 21
NG 20 51 & 33 28 o) 18 17 18

Line 2 : calculate the room volume in
cubic feet. In table 2 find the attenuation
in each octave band, Based on whether

the overall surface characteristic of the SRS oo Assusliontiari. Averags sad Sik Suiaces

room is judged to be hard, average or . PR re—r—————

soft. Vilune 1 2 1 f 5 B 7 a

These attenuation are inserted in line 2. In Citie 8 | tas| 20 [ =m0 | ik % 4k Bx
Foed, HoloS | Hele5 | HaA-8 HAS | HfeS H-A5 el B Hba§
500 011 | -2-2 0-3-3 1-33 2-4-4 F5-5 4498 5-7-T
10eg g2z | 1-33 1-4-4 55 368 477 E-ga 6-3-9
2000 Tl | 258 344 dT.T 57T pn r4.3 81010
A000 355 | 4-8-8 ET-T 568 a-9-9 T-10-10 | B-11-11 91212

Line 3 : Multiple outlets in a room will vl 477|688 660 [7-1090] 81010 G111 | 10-1242 | 111343

- 16000 BAl | 708 | A0 tD | 81197 | 81292 | 10 | 111414 | 129518

increase the sound level and so must be

taken Into account. Insert the correction
from table 3 in all 8 octave bands in

line 3. This is always negative Quantity.
Table -3: Multiple Qutiet EHect

M ol Gutes 1 2 3 4 -] B Y 20

Gam (D). a a B L] T ] 10 13

Line 4 :When low frequency plane
sound waves interact with a small
diffuser or grille that discharges into a

large room, a significant amount of the  Yable -4: End Reflection Attenuation.
Ao duct diamsder

sound energy incident on this interface is L e irewis Mic - Fraquenczy Cctave Bard - HZ
reflected back into the duct (end | ecanguiarduc T % . - - .
reflection). In table 4 find the amount of  |iches) g | 125 | as0 | so0 | | a 2 a
end reflection and enter it in line 4. Use <, 3 R 8 2 g 2 g L

. i . 12 T 2 i) o Qa x a Li]
the duct size at connection to the grille = P R T 3 - :
or diffl.lSEl'. 48 or graalo: a o o e} o ] a a

MASTER lf_m_lt.:f
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Line 5 :When sound travelling in a Duct
encounters a junction, the Sound power
contained in the Incident sound waves in
the main Duct is distributed between the
Branch associated with the junction.

Calculate the branch duct area as
a Percentage of the main duct. Enter The
correction from table 5 at each Octave
band in line 5.

Line 6 : Table 6 displays attenuation In
each octave band and for unlined hard
duct elbows. The fist figure in each
group is for round elbows, second for
square elbows with turning vanes, third
for square elbows without turning vanes
and enter them in line 6.

Line 7 : As with unlined rectangular
Ducts, unlined round ducts provide
A  degree of attenuation. This is
Frequency dependent and varies with the
duct dimension and duct length, whish
should be taken into Account. So,
determine the lengths and sizes of all
sections of duct. Use table 7 to calculate
the attenuation per foot of duct size.
Total of these figures are inserted in
line 7.

Tabils -5: Branch Sound Power Division

Branch duct
area a5 % of
main duct area

o2j05{ 1| 23| 5|10 20

Branch

AtEnuation g

2320|117 | 15]13|10| B | T | 5| &

(dB)

Table -B: The Attenuation of Square Elbows with, Without Ajr

Turns and Round Efbows -dB.
Duct Diameter Mid - Freguency Octave Band - HZ
; ] o Width {0) 1 2] -3 i s [ & | 7 B
{imchas) B3 125 | 250 | 500 1k 25 Ak Bk
g 5«10 0-0-0 | 000 | 0000 ) 0-0-1 | 1-3-5 | 347 | 3-4-5 | 3-3-3
3 11-20 0-0-0) 000 | 001 [ 1-3-5 | 2~4-T | 3=4-5 | J-3-3 | 3-3-3
ﬁ 2 - 4D 0-0-0 | 0-0-1 | 1-3-5 | 2-4-7 | 3-4-5 | 3-3-3 | 3-3-3 | 3-3-3
a1 - B0 0-0-1] 1-35| 247 [ 345 | 3-3-3 | 3-3-3 | 3-3-3 ]| 333
Tabile -7: The Attenuation of Unfined Duct - dB per Foot,
Reclangelar Mid - Frequancy Deteve Band - HZ
Duct Size (OF| 1 2 a d 5 i 7 ]
(inchas) [ix] 125 250 500 1k 2k Ak Bk
| Bl 030 | 0.20 | 010 | 010 | 040 | 040 | 040 | 040
12524 040 | 0.20 | 010 005 | 008 005 | 005 | 006
-H- Zdu2d 025 | 020 | 010 | 003 | 003 | 003 | 003 | 0.03
Axdd 0.15 | 010 | 007 g2 | 002 p.o2 | o002 | 002
T2x72 D40 | 0.10 | 005 | 0.2 | 002 | Do2 | 0.02 | 002
Raiind Ducl
Diarrtar (0
{inches)
- D=7 003 | 003 | 0.05 005 | 610 040 | 010 | D10
ﬁ T=D=15 003 | 003 | 003 0.08 | 007 0.07 007 | ooy
155030 0oz | 002 | D02 0.03 | 005 005 | 0.05 [ 005
30 s 0 s 60 0.01 .01 0,01 ooz | ooz 0.02 ooz | 002

Line 8 : The terminal unit correction is a built-in allowance for air noise added to the system by the

terminal units. (not fan powered).

Line 9 : Total lines | through 8 and insert the amounts in line 9. These are the sound power levels
allowable at the fan discharge, if design goal criteria (NC) is to be met with no additional

atienuation.

MASTER GRILLE
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Table -8: In-duct Lw of the Fan

-
=]
(-]

Line 10 : Using the fan manufacturer's H
Catalogue information, obtain the actual gml I e §iE
in-duct sound power level at the mid 1 = BEEC: = ::._ ..-:
frequency octave bands of interest. Or 3 "® T Y T =T
calculate the approximate in-duct sound m =11 BEE s X T e
100 1] 3. - .
power level from table &. In both cases E e R T B ] ==
the approximate duty of the fa’_n needs to m: =g _.,--':'ﬂ&_,,...-r-' —— EEEES
be known. These figures are inserted in E L—T"| L .6 T | L
= —— T .-_'__"_..- ——
line 10. = H= L fRe—
E I o =T
; ﬁ o =111 | 04" T =]
Some manufacturers present noise Data 2 7| 33— T
as a sound pressure level which Needs to E - i, =
be converted by applying the Relevant
COITECTion fﬂﬂtﬂr. tﬁlﬂ! 2100 291000 210000
% : Volume Flow - CFM
Line 11 : Subtract line 9 from line 10 i —
* - = AR pechrem Caormection
And msert in line il.:l"hls is the Amount e P B e e I [ G
of additional attenuation needed to meet Fomward Curved Centrifugal ] Flamalarl 2l ol 2| ar
the design goal criteria (NC) level. If |Backward CurvedCentritugal | -7 | -8 | -7 | 12 | a7 | 22 | 27 [ a2
line 9 is greater Than line 10, insert (. phuckal - 00 I TS O O

Line 12 : [f line 11 indicates that additional attenuation needed, select our silencer with dynamic
insertion loss (DIL) values that meet or exceed those in line 11. Use static (no-flow) ratings if the
sound travels counter to the direction of air flow.

Line 13 : From our performance tables, determine the air flow generated noise for the selected
silencer model and face velocity. Include the correction allowance for silencer face area where
applicable. These figures are inserted in line 13.

Line 14 : Calculate the attenuated fan sound power level at the silencer discharge by subtracting
line 12 from line 10.

Line 15 : To obtain the resultant sound power level (Lw) at the discharge of the silencers. Line 13
and 14 must be combined.

Note : To arrive at the combined sound power level, it is necessary to logarithmically. This can be
simplified by using table 9, as shown in the following example.

Table -9: Adding Lws Add 40 dB to 38 dB, the
Difterence in 0B Amount added difference between these
o ““mm values is 2. From table
o i 9, 2 dB to be added to
45678 +1db 40, for a resultant sound
8 or more +0db power level of 42 dB.

MASTER GRILLE
IS ——
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Selecting a Silencer to meet a room design goal NC - Example

- A conference room has 700 square feet of floor space with a 10 foot ceiling.

- The room absorption characteristic is average condition.

- The supply fan capacity (total air flow for the system) is 9000 c¢fm at 3" SP.

- The duct work is sized and laid out as shown in the figure below.

- The branch duct serving the conference room terminates in 2 diffusers supplying a total of 830 CEM.

Straight Ducts - Values from Table T, Elbows - Values from Table &
Octave Band & Center Freguersy (Hz, Oelave Band & Cenler Freguenay [H
Oty. Dremcril 1 2 3 a 5 & T B Oty, Sz 1 2 3 4 5 B T B
phion
B3 | 125 260 500 1k | 2k | 4k | B 63 | 125 | 250 | 500 | 1k | 2 | 4k | 8k |
1 o ?lll‘lﬂ m | & 2 2 2 2 2 1 SE NI m B 13| 10 5 2 2 2 2 z
tuming vanes
1 |1z""'"'""“"t 7 T R R A T 1 zwioe2er | 4 [ 4| 2| 11|
Eming VEnes
g [rwmnat ) oyl || a]alaln 1 1otz | 1 | 1|1 |a|lololo]|e
buming vanes
[Total sl eflafalaflals Total mlulalalalalals
TURNING VANES |+|
Distayve Band & Canber Fragusncy [He) r I
Caiculatian Sewirca 1 2|3 | | S| E]|T]| B
"‘— I
B3| 125] 280] B0a] 1k | 2k | 4k | Bk r("‘ 36"){36 I
Y. FAopm degign goal NC 35 Tabie 1 81| 53|45 | 40| 38 | 34 | 33| 32 f' |
2. Poom atienuation Tabie 2 Tl 8| e|w|m]1]|12]12 * U ran
3 Muliple ouliet allect Tabie 3 Alajalalalalala -1 15° b
4, End reflaction astenuation Table 4 8 3 ijojajo|0Djo
[5. Branch pawet duisian Tabio 8 w{to]w|a|[1]|w|wo] 0
[e Emow attenuaton, notss
Tabled g | @] 4|0 M@|15|1N] 8
saurce 1o et
7. Dt altenuation, nolsa
i ;e Table 7 5l E|alalalala AR"KIE"
saurca fo outied 35
|& Tarminal unil cormection: S| AlA]|3]|A]A]S
{5 Amcwabés Lw at fan Tats lines F 3
08 | BY | 71| 67 | 80| 47 | BX | €1
discharge 1-B
10, Aciued Lw &1 fan Fan manu- 8000 DIFFUSER
TH | BO | 61| 0| B9 )| 88| 8| TS CFM I
discharge lasciuares dals ﬁ
1 ic Inserion Loss ]
i ST N o|ol2o|za|20]16] w14 * =] T
(DIL) required & darm line 10 ! 2
12 DL o suloctod silorcer | Our N 1271 0"
Our Model 34 40- SPD 60" |podamance B0 24 ) 40| 84| B0 34 M 35|
Face Vakoiy 1000 pm Tables. e
1. Silancer alr faw genemiad TERMINAL *
; UMt ?- 51
roae Lw &l 1000 fom O * ’*‘
Inclucin mir flow ganstnated  (pafomiancs |50 (45 ) 39 | 35| 39| 38 [ 35| 35 -
o corecton lachos Tabins.
whane ragurad "
20 |
14, Attonumted tan Lw af Suiniract Ing
T2 |89 6T | 50| 35|36 | 47 | 55
wlenicar discharge 12 foem line 10 _//\ v
15, Resuktant Lw at slancar Cambireg
discharge {compase with Ines 13814 | 72| 86| 67| 80| o] et | a7 8s "Il | = 20 e
i 9] sl B
MASTER Gmt.:f
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