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Calciapted here is an estimate of the thermal flux

from the jet of a nuclear rocket engine developed at Los
Alamos Scientific Laboratory and soon to be tested at
full power. It is expected that radiant energy received
on the

2 ground near the test stand may be less tan O.C.•cal/cm /sec, and certainly less than 1.5 cal/cm`/sec.‘)
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can b ascribed certain pararrters t;1;at.w:Ir. 	 arI:!1.1:2.ted to f 	
he real cac..

For the mdel, •th7, 	 asmption:-; aro nh.f..5e:

The roif.)a of 	 J.as ;717;:: 	 descr(d hy a - ,,comtric surface w ,bich

is 	 of.st.uLl

Tlds surface behao:7 	 a

3. Tce surface has c,:lindrical - seta-::

L. 	 11 -,c, t.,,e2prroctlIrr 	 slrfoc:. is c uii 	 ef

analor:v ,r-it';;. other f71 	 it 	 cu reasonale 	 :'Iet will barn at

÷r ,-Jr7'aoo c, 11 a -Ton: , its 7 on7:thunt, TL onou.h air can 	 entrained to permi.t cot-

]t 	 Rohl, the:a„ ono e7:)ecte, to see a :(2t olurr -::top a uct cooler,

rather wcii-j.cfind column of 	 Tf the tor-t:Jt t 'o 	 r c-as in to engine is

and its prCSaare
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At present, cstinated valbcs for T 0 , P, and Pc 
are 30:0°K ., If:CO psi, and 13 psi

o

respecti -Joi;- . i; t.03:113err.Ltur lb iL u .:, 730 °K.

tiiatur o t11,7 ,jot 	 ainoct certcipl: br -r:,t(r than this

du to 	 cs-rface bl.trnin.‘. It probahl will incroaso Irth '1':titzde until thc

Taain flamr -'erns. To 	 numr,ers, leL u choose ROC °K 	 lueel or thc

jet ind lot the tomporaur,' be constant from the n=nle ?„() the base o tN , pluiw

at altita6e a. The altitude of the nor.zle can be taon as ucro without serious

cc,csequenccs.
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R cos ‘t i — 	 (.1..—Z

IT 2 _: 	 coc 1 -a
0 	 • C

2X +1 is thf: rndian c2 te circle 	 dj:7) 	 t.:,f? cross

tLe 	 Also,

cos

elcment is

c 7—X 	 +   

w]-11,2m R

If all thz...sc quantities ,are 	 tm,

thc , rriaI117 at , X lo 	 cv,.?r T and "Z, 	 tbe prc(iuct

cr. T4 (Z ) 	 a .,7eentr:, ,	)

I f
) 	 ( 1/41! ,Z)

o •

int.e:ratIon 	 ur2rns 	 s.re

7:;r.cie _•! 	 the

ahl.:plifird Model.

n1s7ibcr o arbltr.r7; 	 deviJe,l, all ,.)r wbich can 'ue

:i'acletc ,71eld t'nc 	 flux. by proocr], 	 certain rn.r:::...mOrs. At th:l.s

bovever, 	 rlux is •:il.:nown. A	 e1 	 is 	 icntly

si.7).70:1, to permit irteration and 	 is reasonai:ae enoci . tc lend 	 confidence

tc thecalculatd. flax. ' .Fe choosc tIle following:
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at cloze-in

to finrj, tic cDutr'..butlon
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To a :7.00d approxinlation

2 	 .coe, 

and ..7.3ncc r iev.sentir,.11::ircar1L of 	
t.he elellent dS, we hJve

!Sol. the correctr , factor, -:..enlectin-: I 	 boric,

(—

4 	 4 	 t.

2.2C.,7 +a

A-9rr::rlin;; all three termn, 	 :lave

values arp:

7x1C-5 crFjc (2 /C.c: 4 /!:7cc,

- 800 or

a 	 50 f ,.ct ()._51.0 cm) or 203

400 feet (12,111.0 cm),

, 2 feet Ga. cm, and

R2 = G fiot 	 1 73 c.
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Calciljatlovz for distar,cc!Ffr 	 o 300 	 t.,1],--0 St:own tLn Tab1;7.t. I. It

•

vcr )1	 rnC	 et; *-t 	 or laeK.

Howver, if thc 	 burniny. ,:t.c.01.1rt) 	 lcw 	 r*lit,ton 	 r,rttund

17! ..i.ncre-t: 	 ar 	 oti 	 it:, war.

b -tzrrt .t..n;7 occurrc-rft

Discus BiOri

It ha.; bS.:'Crri aw:,12.r.ed tt;;: --at thc LC t 	 ttle , 	 fold t -ThstzTytt:, car, Le representr2d

by 1uninc,10 TJrfaces and that black 	
There io

at Icri,r,t orie el-tide:y:0 to thc contrary.I . :..ani:vter f". 	.1.GralVd a hot ,:ct, of hydro::en

John 	 priv! com:rotrication.
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air, ar,d in 	 7,7",..C: 	 7...;n1,nous 	 c,e. 	 It. 3„: ,.3 vitc. p0:311)1l":, that

mc, st. 	 he nAiant one7.... --.• in t'.• 	 will 	 c.:,...Ittnr..1 in 1:7,J -K.4,:3

of 	 i.e., ;, -,at 	 741:Lt. 	 ordin:ary

nf 	 k.ctual 	 (0.2 	 po:.; 117/

.wry T:7,1c1.7 les: 	 .A.roc,“,...4...„e and ,l'ent,un' loNc. 	 tat lor

vtirol.Tn 	 -It an:: 1:ivcn• Ilrc`cr,!,enc 	 nc7,

	

a 	 nut th;.::.t

i 	 L.uch 	 cae

t41T- ,7-!by

:1ore 	 tht7. 	 studied by littel

a .,E6. iv 7 4-7(7!n	 Trarissionc in 	 a 12'k with P11 as

parar;tcr, whre P i.n tc 1tAal 	 i,is a cLractri:7:ic

di.1:)(kl.sin of .6hc 	 12 A, 0 L aaci P Ls 1ec tia 1/L at.osere„

1st us 	 - 2. T2..n at 	 If wo as.7,1,no that

the radir,tion in eritr?7,:y frcn 	 v;.1.17,or : 	 nanT11,yrogen in atr, the

flux i ver:: ruch re&,lecti, asi 	 k i.ci 	 FLT. 2.

cr174de compiorIcsYtr.7 . •calc..1,-1.tin nay 	 ',Ay first c ,.stilr .J.7.tinq-: 1.LI ohe;lical

power in 	 jct. 	 tho flix. at 	 jictanec 	 by

Int :It therofcre 	 „-I',-;s113r,rtic)ns 	 mzIction:

21a—) 3 + N2

NArcez.te and Eonton„ JAY' 27 117 (7ebrury 195()).
,717.at  TransarisL.n ., tAraw all, Thir6 d , 19!)1.
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hcat 	 roar 	 s,.1:1 d. by the on; ,3.re. 	 A.hen

21-' 4- 	 0 2 	2F"2
	•'	 7

210 2 -4 2

C. RleeiyLn the forwar6

dircctior.	 o correctn for 	 r Uir is riacte 	 %s....:1./..71,3 that all

Diction

Thuz
Ncw 	4	 :);- NI ., yield 3:67 	 2x7 	 r.7

0!. 	 eneriy arc .:..s.vwx6 	 7ole 	 expelled

frori t.hc, 	 iyacier 	 expelled. Is 	 `..he :)0,0-pound-per

secarld flux.

6 rijisi t
27.0U0

10:

Thus the bu.rninf . 	;fields 10.57:1 0 - cal/c. At a 	 af 0 feet. this

f3;.,* this ca1.c1.11stion, 	 availaTele :iUr:rL afive-ainute

c 	 2
ranis C'OX.1.0 05:7-10-j /10 -

1. r' 
, 	 o etz re now pert:L.-lent:

1- 	 The cher/ca..1 re ,73. 	 itr0,..16-t,ed..1, 	 7,,rield0.r.j, 	 such

oroar;°,y t,iran nrobably i1i occur.

2. The 	 assi.A...ac.,d 	 take lace 	 :-.3:5ll volume.

it is assurted that, a11 thc., 	 1.-, avai.Lae for thernal

radiatd.en without attenuation.

0u10 ',711.if,' .73 .11 - ..ix c. 10. J3.7,,11C /27x1.0 	 39 cal/c2.12 /sec. 	 I 	 2C(.2: feet,

2n4 cal/c.m2/sec.
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In Iriv'w 	 thui6c cpworal %ncertain,•at tne prr2sent 	 s1.1c1.1 
a calculation

ciot be takel re 	 S riously.

Concl . ision

On the 'basis e:f.' tis calcIllton, it is exr,ectd that radiant enexcy 
received

e the ! --round near the tel3l. ctand will 	 lens than 1. eal/cm
2 /sec and vT.r•y likely

will be less than 0. Ch cal/C2/soc, vthic iF 	 P - diant ener!! .v

, 	 2 ,
received fro the enn is 0,03 c:A.1./an /sec.

Case o. LC7.I4
August 30, 1956

C. C. Hladson, 5111
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