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In  this communication the an'cho~ has a&&&- -the heat 
transfer to some important guns, on the basis of 'PhaphiW 
empirical formulae. 

Precise inethods have been developed by Hicks and Thornhill, and Hirsch- 
felder and Nordheim for the investigation of heat .transfer to barrels in guns 
whose internal ballistics has be- ptyM~"~ Thus &&ions 
for heat transfer have been made for the following cams:- ,% . rg + , , . 

* n 

( d )  Two Pounder model. 
(ii) 25-Pounder Gun. 

(iii) 8" Mark VIII Gun. 
No calculations for other gum have been reported. 

w* . Thornhilla has fitted formulas, whose form a;fma@~ 
to the heat transfer calculated for the above guns. The best thing to  do, fa 
oalculations on heat transfer in other guns, whose internal ballistics is imper- 
fectly known, is to use to these formulae. 

~~ in this note, calculations for heat transfer to barrels have been made 
for the following guns (full charge)- 

(4) Q.F. 3.7-IN. HOWITZER (ALL CH 
(4;) B.L. 5.5-IN. GUN. 

(iii) Q.F. 76-MM HOWITZER 
(iv) Q.F. 6-PR. 7-CWT. GUN. 
(v )  Q.F. 17-IZR. GUN. 

, (v;) Q.F. 3.7-IN. A.A. GUN. , 

Thornhill's Results :- 
Let, d inches be the calibre, 

C lbs. the oharge, 

ToOK the temperature of uncooled ekplosion of the propellant, 
U Cubic inches the total internal volume, 
A square inches the bore area of the gun. 

* 

The maximum rise in temperature at the commencement of the rifling, 
O°K (with an ambient temperature of 300°K) is given .by- * 
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The transfer at this point upto &e-~ko~~ejection is H Cal/sq om per round 
where 

.......................... &1.27~10--~6d'  - - (3) - 

where 0 = 1'25 for heavy guns. s j  
Pfl 

. ' IklinhlMloanE ad, to-the barrel upto&_tim of ajectiwis- 
bs 7 ,  

E=- x 6.451 Hd , ..................... 
?A - . 44 - 

v!Ch~ ~~s ea8Pgy JG i(is calories) of the shot and aharge at the muzzle 
is- - - . -... -- - - - - -* 

K h 6..W x 6='[*+ i) V~ - - ...................... (8)  
- - - -.--- - - - --" -- - . - .  - -.* 

where K is the velocity in feist,lsec., 
md' .W i i r s i & ~ e d i t e  weight htn' pounds: - - 

J%_h. .c lW.a&a-m- - - _ 
< 

-. - - 

E 
x =, ...................... -- (6) 
Equaiions (3) an3 (4) maybe put in a more convenient foqn 

~ = 1 . 5 8 7 5 ~ 1 ~ - ~ ~  dt -+- x 0 - - .................... (3A) 
UH and E=12.902- 

d .................... (48) 
Gun Data :- 

The gun-data, given below and used in calculations ha.~ been taken from 
the range tables. 

- T.ABLE I.&n -Data 

P A * -  . - 
4078.0 82 

.., , _ -.-I-, 

$rrlaFb - 1 .  



HEAT TBlarOSBER TO GUN BABIkELS 

TABLE I1 

z TABLE 111 

Heat Trmfeer to Gun Baweb 

H a t  transfer to Q.F. 8.7-in. Rom. for di fwe~ aharges 
---- .- 

...*- 
Tb ruol* M illwtqteaGaPhi4 j in Fig. 1. . 

- 
s. 
NO. 

1 

2 

- 
8 - 
4 

- 
6 

-- 
6 

urn 
-- 

Q.F. 3.7-IN. HOWR . . 
-_I_- 

B.L. 5.5-IN. GUN . . 

Q.F. 75-MI&. HOWR - . . 

Q.F. 6-PR. 7-CWT GUN .. 

Q.F. 17-PR. GUN .. 

.Q.F, 3.7-IN. +.A. GUN . . 
. 

e 

223.3 

-- 
695.5 

-- 
382.2 

-- 
786.3 

986.0 

872.0 
I 

H 

-- 
6.821 

25.90 

10.42 

19.5 

-- 
27.07 

-- 
26.63 

E 

1.168X 104 

2.478X 10' 

- * 
2 . 9 1 8 ~  10' 

5 . 0 4 8 ~  10' 

1.676X10' 

2 . 3 3 6 ~  10' 

K 

9.614s 10' 
. - 

1.425X 10' 

1.18X 10' 

. 
2*64!2XlW 

8 . 3 3 9 ~ 1 V  

1 . 0 3 2 ~  lW 

x ' - 
-1187 

~1789, 

-2473 

_- -* 

.I966 

__e 

01891 

__C 

,2263 



-.. .- 

*!$&&@ --* the @J%&Q heat of 88888 e'nblls tb ~equabioru 
. Conaidemtion "@&eat Ibss' increases this to 

l ) ( l )  (1 +x) . . . . . . . . . . . . .,. . . . . . . .'. . . . . . . . . . , . . . . . . . . (7) 



!J!he author is grateful to Dr. D.S. Kothari and Dr. R.S. Varm for their 
kind interut in the 'inveetigation. 
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