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earli sed égina {nvented

or report, the sriter raviesed a prope

by Mr. ‘I;;‘st, and desoribed in his memcrandum of Fsbe. Tth, 1952. In s
liter rnport, dated April '52, proposing & new sirersft tyre, lire Frost has
deseribed sn engine of & different ty:e. )

Tois leter engizme is much lses unoonventionsl and can be deseribsd
as & divided flow jet emgine. Hers the air is compressed and hected, and a
fraction of the hot gas used to drive the turbine driving the oom:Tessor, the
remainder being expanded straight %o atmosshere in & Jet.

' This tyce of engine 1s well kmown, and in fect the sriter worked
in 1948 or 1944 om & basically similar proposal made by Dr. A.i. Griffitn.
The di.sMahing foatures of Mr, Frosts' propossl lines in the use of
Llungstrom type ecmpresser and turbtine, and the relation ef the engins tertho
airerait. |

A drief analysis Vef sich an engine hés Sesn umade. The ocomponent
efficiencies used sere compression 80%, tarbins 90%. Hezsle expanelon 97X,
conbusticn pressure losses 3f. MNo sllowance wus mide for turbine lesving
veloaity losees. Assuming & maxizum turbine inlet temperature of 1200 °X
and an amblent taapmturo:of 288 °K, the caximm spscific thrust is adbout
45 1ba/1l/ses of air at s ‘mgnuien rmtio of about § to 1. At thiz ecome
pression rstiultlu' speeific fuel comsum;tica would be 1.37 1ba/1b of thrust
per hour. At 3 Wi mion ratic the specific consumption is 1.28
1be/1%/br, shils the spesific thrust is about 43 1ba/ld aeg of air.  These
figures »ould de bettsr with a higher cempression sfficiemcy, and = figure
of 87% mizht pesaibly ho"ui‘xiﬂa:ble after development (57.5 lbs/ses at 1.06
1bs of fuel/lb thrust /hre)
| Eence parforzames rise, the engine provosed is sultable. To obtcin
thn.S to 1- 'mﬁnm ':i'gtiq,r thres rows of compressor blading and three of
turhine blading w;ld prebably be resuired.
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hadll i it

" mne main points that raise themselves arel

(1) Develop:ent of satisfeetory combustion 1is not going to be easy.
'Tho design shom !n the drzwings would not be a very practical sterting
point and a great desl of effort will be required and considerable
facilities. |

(2) The fact toat the jet nozales will operale at a pressure ratio of
5,0 to 1 demands a convergent, divergent nozzle for complete expansion.
There will be severe mechanical problems in arranging for the proper
adjustment of tkroat-discharge:area ratio tc suit verying angine
eonditions. | ‘

(s) The :ﬁaaibility of efficiently directing the Jets by the guide
vanes and halo ring is qncrind.' These jets will be at a Mach number
of order 2.0

(4) Coaplate utilisation of the thrust figures calouleted will be iz-
possible due to losses encountered in turning the forwurd facing jets
beckwards.

Thess couments relate only to the engine, and some of the difficulties

apply only to a large enginae. Develorment of a small sesle prototype would

pot be too big & Job and would provide the answers to queries 2, 3 snd 4 abovs.

If thess could be adecuately answered, the propossl aculd seem 0 D8 2 practical

proposition, assuming the serodynarics are ecorrect.

De L. Mordell,
Engineer.

May 6th, 195x.



