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curve is given of leak rate in CFM plotted against time for the pressure
to drop. This curve is theoretical only and would have to be verified

by experience.

METHOD

The method used to establish test leakage is to find the equivalent eff-
ective orifice areas for known conditions.

This area is then used to find the flow under test conditions. Where
leak rates are given in CFM, this is cubic feet of free air at 14.7

psia and 60°F.

AIR FLOW EQUATIONS

4.1  Flow Equations (Themodynamics P30l Fmswiles & Schwartz)

L.1.1 Choked W: 0.5 a p #/sec. air flow
?"’

L.1.2 Unchoked |y : s.0¢ o/ 173 #/sec. air flow
14

B
?’
Where W = flow #/sec.

I* cockpit pressure psia

R « back pressure psia

7 “Cockpit temperature OR

Q. - Effective nozzle throat area

L.2 Time of Pressure to drop (subsonic £low)

AiResearch Report AE101); R P. 21

t- past_ (5% - JP- P
Reo 1B 7 vE'- R

Where V = Cockpit volume cu. ft.
R = Gas constant 53.3 dry air

a = Effective area

/2 - Atmospheric pressures

|
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7, - Cabin Temperature °R

v

A’ + Initial Cabin pressure psia

/
/

=

KNOWN LEAKAGE DATA

Final Cabin Pressure psia

5.1 Pemissible Valve Leakage

5.1.1 Safety Valve 0.2#/min. at 5.15 psig and H0°R
From AiResearch drawing.

5.1.2 Cabin Pressure Regulator 0.75#/min. at L.75 psia and 520°R
From Avro Specification

5.1.3 Non Return Valve 0.2#/min. at B.5 psig and 810°R
AiResearch drewing 107192

5.2 Maximum Pemmissible Cockpit Leak Rate

For the 60,000' maximum speed, maximum ambient temperature
flight case - cockpit flow 25#/min.
Leakage 1.25#/min. at L.75 psig and 520°R
(P/Equipment/20 issue 5)
5.3 Cockpit Volume

127 cubic feet P/Equipment/62

EQUIVALENT AREAS

6.1 Cockpit At Altitude

W /128 :0-53 X658 x4
¢e T

= 7585 &

Notes This includes safety valve.
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6.2 Safety Valve

W= 2. oé e 757 7o)
y Vi (575)

é
& vpom8z5 "

6.3 Non Return Valve

W2 L)ook o flTT s
i N

oz o0 795 2"

6.4 Cabin Pressure Regulator

Ww = .75 _ 7 -
25 s 06 a JI%0T [y 5
60 2o /

& = 03230 "

IEST LEAKAGE RATES AT SEA LEVEL

These are measured at l;.75 psia and 60°F

7.1 Cockpit Structures

7.1.1 Maximum Leakage

Area = .155 - .00825 = ,14675 sq. ins.
W = co x/-ogx-/ymf/ﬁ'-y—'—_'v—
See (‘/ 75)
= 3.5 #/min.
= }j5.7 CFM at 11,.7 psia and 60°F
This is with all valves blanked.

Maximum for Production 60% of 7.1.1

.6 X 3.5 = 2,1#/min.
= 27.5 CFM

Area = 11,675 X.6 = .088 sq. ins,
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' 7.2 Valve Leakage

a M. CFM
Safety Valve .00825 .196 2.55
Non Return Valve .00795 .189 2.47

Pressure Regulator .03230 . 765 10.00
1.150#/min. 15,02 crM

Maximum Production Leakage - Valves Installed

Structures 27.50
Valves 15.02

Total 42,5 CFM

TIME FOR PRESSURE TO DROP

As a test the time for pressure to drop from 4.75 to 2 psig is suggested

From equation ;.2

Tt = 5.58 sec.

a
And from equation l.12

a = w
23.8

Then selecting a range of flows the times may be found

Flow Flow M L s
CFM #/min, (a1 Sec,
15 1815 .0L82 116
20 1553 .06l 87

25 1.91 .08 70

30 2.3 .0965 58
35 2.67 .1125
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Flow M

#/min.
L0 3.06
L5 3.45 1450
50 3.83 .1605

These are plotted on figure 1.
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