Fermilab
Cryogenics Department — MS#219
Wilson Hall 11th Floor — Ext: 4686

August 15, 1986

To: J. O’Meare
From: R. Sanders
Subject: Transmittal of Design Note #:34 for Heat Exchanger #5 in

Muon Lab

Attached is a copy of Design Note #34, which is the 14.1 engineering note for heat
exchanger #5 at New Muon Lab.
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NEW MUON EBES‘{GN NOTE NO. 34

by 63:2 ? @é‘* A T

Preparation date: ﬂ;/§3w?/§;é'

8.1 Deseription and Identification
P41l 4n the label information below:-

This vessel conforms to engineering standard

Vessol Title //FAHT L XCHANCEL (’}ﬁu@w '?%”)
RD - 1144

Vumber /SL/N/ 2753, 700 -ME-/5/6T

Divisi@n/Seﬁ@i@ﬁ
¢ ty Officer

Actual signature
%”@ ired in this
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o of Vessel(s): LELiom _To AHelivm FHern 7 [FXCHRIBEL

3 T AN 6 ne e St

f Wf?ﬁ“ Coebimy C‘wﬂﬁ Disc &Wﬁéﬁ USyriy  C UL ﬁfaﬁm)
Vessal Cspac! tiSize: & %% o0 x 227 tong. (R Secgems ) .

Hormal @peming Pressure (0?3 ASO PSI

HAWP-0P = lfoe . pSt

Is the above enough to provide relief cracking pressure tolerance plus system
uncertaingy tolerancé per M-9. yfg”

As en @pumm provide a photo of the entire vessel in the Appendix.
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Location of Original
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Yes e )(
If "Yes", the system must conform to M-§. Provide en explamstion on the
appended schemstic. (An isolatable vessel, not conforming to M-$ violates

the Standsrd.)

Is the relief cracking pressure set st or below the M.A.W.P.7
Yes_ X Mo Actusl mtm G

(A no response violates the Standas
Is the pressure dr@p of the relief system at maximm anticipated flow such
that vessel pressure never rises asbove the f@nwi_ug? (UG 128)
Yeos N : 110% of MAWP (ome relief)

X e < 116% of MAWP (multiple reliefs)
%&321% of MANP {memetsd heat

Het -
Code @WPQWﬁ@

$Tamg
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If "Yes™, please af

8.8

5.6 Exceptionsl, Existing, Used, end Non-Mam
y- part thereof in the abo

s this vessel or am egori
i1f “Yes™, follow the Engineering Note requirements f@? documentation in free

fors below,




Gn the sketch below, circle eil spplicable s

Section VIII, Division I. List the results of all ¢
copies of calculations in the appendizx) .

vnder 5.6, Yes




8ising of Relief Valve for
Heat Exchanger b

Heat exchanger §6 can be pressurised only by the compressors in Lab A, »
trapped volume warming up or & fire. As for the compressors, their capacity is
relieved at Lab A and the relief setting is 50 psig lower than the MWAP of the
heat exchanger and therefore overpressure by the compressor is not a concern.
Bach compressor has s kickback valve capable of bypassing the full compressor
£low back to suction. This valve should keep compressor discharge at or below
300 psia for the Mycom and 250 psia for the Norwalk. In addition each
compressor has a relief valve back to suction which for the Mycom is set for
300 psig and for the Norwalk is set for 275 psig. Suction has three relief
yalves each sized to handle the flow of at least two compressors.

A fire condition is by far more severe than the simple e of & trapped
* ing up. The heat exchanger is surrounded by foam insulation with
ss of three inches. In the cese of fire the aluminum skin

lation would remain imtact but the insulation would eventually

Code 8-1.3 section 5.3.2 states “For uninsulated containers for

@@ﬁmﬁk@ﬁéﬁl@é ases the minimum required f£low capacity of the pressure relief
device shall be culated by using the formula:

%& = 0.020 %é

where

by im (
city of conteiner i

2

e 44 feet of

which is the required capacity of the relief valve. The relief valge is & ecod
stamped Anderson and Greenwood model 89-844-2 with & 0.014 in® orifice, 2
stamped capacity of 89 SCFM air and a pressure setbing of 320 psig

nusber is SV-500-H and is located on the 1° inlet pipe f the heat excl
shown on page 3 of drawing §2763-700-ME-167052.

In addition there is s trapped volume relief SV-510-H on the 2% low
pressure helium outlet. This protects the internal piping and is a Circle Seal
model 5150-B set for 65 psig and & capacity of 64.3 SCFM sir at 1660 B. It is
not & code stamped valve. Both relief valves will be placed within 3’ of the

heat exchanger to minimise pressure drop.
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