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V1 = velocity of primary air. ° T R o " . adistance of 8 ft from the outlet, the entrainment of the slot is 8.1 ascom:’
« Va = velocity of induced air (for practxcal use, Vi = 0). : . - pared with 6.9.for.the square, or an increase of about 17 per cent. )
'V = velocity of the mixture. - - S PR . Curve C shows the further increase in entrainment obtained by usmg an

) : ) ) pect ratio of 48. An increase of 40 per cent is obtained over.the 24 in. x
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:_‘If the velocity of induced air is zoro, Equation 1 changesto:
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' Since m"ﬁ.ionyv'a.bﬁhcatl-ons the deni;lhéé of primary and room air are
about equal, air volumes may be substituted for -mass and Equation 2
becomes :
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where - >
Q= ' volume of pnmx.ry air, cubic feet per minute. ) o
Q, = volume of seconda.ry air, cubic feet per minute.
Q. = volume of mixture of prunary airand mduced mr. cubic feet per mmut,e
r= mductlon ratio. * :

®

-

ysprn

[

Jet Pattem From Round or Rectangular Opemngs ina La.rge Room

- The relation between the shape of .the dxscharge of a jet and the sha,pe
of the conventional outlet has long been the subject of research. It has
been proved to be incorrect to assume that the jet retains the outlet shape
when it discharges into a free open space!. - Air streams from rectangular
outlets having low aspect ratios develop a symmetrical or cone shape within .
a few diameters from the outlet face. From there on, the jet continues to . - 4
expand at a fairly constant rate. Beyond 20 diameters there is very little :
difference between round-and réctangular jets. The assumptlon can be . . o
made that the apex of the cone is in the same. position for any:jet having a ’ -~ al
small aspect ratio. For the more usual problems of the conventional:room ’
with outlets near the ceiling, there are insufficient expenmental data to
justify a definite statement.on the effect of aspect ratio.
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If the round or rectangular opening is divided into a number of orxﬁcea Lo : Coe=T 0 2 r ) i
‘having straight sides, the performance of the air stream' will be sxm1lar to DISTANCE FROM OUTLET, FEET i
that of a plam openmg ) . } i

; . < S R e Fm 1. TyrICAL RELATION oF ENTRAINMENT RATIO TO DISTANCE FROM OUTLET i
‘Velocxty Across Jets o R R ) ror SLoTTED. QUTLETS. (BASED ON 800 FPM OUTLET VELOCITY.) i
: i'

" Results of many tests' indicate that the ratlo of cent.erlme veloclty to
average. velocity ‘is_about. 3, irrespective of outlet size, shape or. initial
" velocity. - This statement is true for stream cross-sections located beyond

1in. slot. This indicates that long narrow slots produce air streams that
give high induction of secondary air.
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10 diameters-from the outlet, and is fairly accurate for distances up, to 50 . Parallel Slots
diameters. Experimental data are lacking for distances beyond 50 diam- arallel Slots -

- eters. ) The use of severa.l slots in parallel to vary the rate of air entrainment i
| . R . - . depends mainly.on the distance between the slots. If close together, the i
Effect of Aspect Ratio on Entrainment air pattern is about the same as for a single opening of equal area. Spac- I

In slotted outlets, the air entrainment of the primary jet is a function'of ing the openings farther apart gives an increase in entrainment as shown on.
aspect ratio': This effect is most pronounced when large changes in the 1 -curves D and E of Fig. 1. It will be noted that 2 openings 24 in. x } in,
ratio are made. A comparison between a slot’ of -aspect ratio 24 ‘and located very close together ‘will obtain an entrainment which is about the t
a square opening of the same area is given in curves A.and B-of Fig. 1, At' same as obtained with one 24 in. x ¥'in. opening. Howevér, if the slots are

spaced 63 in. apart there is a marked increase in entrainment. ~



