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RELIEVING REGUIRE{HENI‘S FOR THERMAL RELIEF
Qs = heun(Ta=Ta) ~ (A-1)
'tk = -
Where:
D_Iu{(n+m3‘_(h+4 "]
Rour = 100 10 ) ) 03r,~1 yeg/ V30
T T, ST gg5-
For curved surfoces: g
Ne= %!)
[
r — I{DI"DDP}
Dyt b-:
For flat surfaces:
Ap= hy
K=Kk
(A (a) (Que) ] 4Qu+Qr =0 (A-3)

GPM = BI Q!‘]('S-F-} (B) - (A-4)

Q4 and Qp are signed values; proper sign for use in equation (A-3) will result from equations (A-1) and {A-2);
Qsn is always positive.
For negligible process fluid resistance (h, very large], the right side of equalion (A-2) becomes:

1
1) oty [A2)(Qum)
(E * Ic“..) et [T]

For the case of no insulation, T, = T, and the right side of equation lfA-l] becomes:

1
(A)(a) (Qun)
(-

c+R

Stepa
1. Assume Ty for the surface being considered. 8. Repeat steps No. | through No. 7 for éach different
2. Obtain X using assumed mean temperature. ace type, as needed,

3. Caleulate Q. I'!lh equation (A-1). 9. Use equation (A-4) with the arca of the system and
;. c:mu:: Qr ;:u: qu.ﬁu{u {Ai-i.:l. properties of the fuid to get GPM. '
£ M e mlm A"‘]’ hlllll}ﬂ. a H
6. Adjust T, snd repeat steps Mo. 2 through Mo. 5 - ore: :::: ::::"“F"- == @GR ==

until it does balance,
7. Cakulate O using hc,n at the balanced T

W_— N HiE <



A-1. Nomuenclature ?ﬁ{ﬂ‘iﬂl (2/2}

i A = ratio of area exposed to solar radiation to L = imsulstion thickness, in inches.

outside insulation surface. For pipe, this

may be assumed to be one-half. For flat Q4 = heat exchange between insulation {or pipe)

milm.ul:lnb:upmtvﬂmnflll
- horizontal, e.g., a tank roof,
v B:cuhnul mdﬂﬁ:ntduptn&uu for Auids,

surface undes considerstion and ambient, in
fho!:hh thermal units per hour per square

in volume per volume, per degrees fahren- Q@» = heal exchange between material in the pipe

heit; for typical values, see AP RP 520, Part

(or equipment) and surface of the contain-

I, Appendiz D. ing wall under consideration, in British ther-
C = specific heal of fluid at T, in British thermal mal units per hour per square foot.
units per pound, per degrees fahrenheit, Ocop= heat due to solar radiation {most locations

Dy = outside dismeter of pipe or equipment, in
feet,

= 320), in British thermal units per hour
square {ool.

pet
Dy = m dnmm; of insulation surface, in 5.F. = square feet of murface under consideration—

G= upmﬁcp*lvitjrud'ﬂmdurdmmg!mpcn

outside of insulation, if inyulated, or pipe or
equipment, if bare,

ture (waler = 1). T, = smbient temperature, in degrees fahrenheit,
GPM = volume relieving rate, in gallons per minute. Tp = process fluid temperature, in degrees fahren-
hm.mm:imlqumhlhd:[mppuw heit. . . .
equipment) and atmosphere, in British ther- Ty = imsulation (or pipe) surface tempersture, in
degrees fahrenheit, V = wind velocity, in feet per minute,

v hp = coefficient between container and fuid, in a = [raction of solar direct radiation absorbed by

Britich thermial wnits per hour per square
fool, per degrees fahrenheit.

insulation (or pipe) surface due to latitude
and orientation.

I:l’hlrMI]mdu:&ritru[manm | mean € = emissivily of insulation (or pipe) surface,
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