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forms will produce a substantial saving in pressure loss. The addition of
vanes or splitters divides an elbow into parallel ¢hianrels, each havieg more
favorable radius and aspect ratios than thé original elbow." -Values of addi-
tional equivalent length L; for elbows:of square cross-section having various
vane forms and’ combinations, may be found f_r(—'?mATa.bl_e 3-in which values
of L/W are shown. . ~ ' it P S .

| "LOSSES DUE TO AREA CHANGES

Area changes' in-ducts, genérally unavoidable, are necessitated frequently
by the building construction or'chaiges in the volume of air carried. Ex-
perimental investigations4-'* of pressure changes, and pressure losses at
changes of the area of duct cross-sections, indicate that the excess pres-
sure loss over the: normal friction loss is a dynamic loss due to a faster
stream expandini into a-slower stream, as determined by the actual areas
occupied by the flow rather than the areas of the duét. ~ No perceptible
dynamic loss is due to the converging of the air stream itself where the flow
is contracted, but the air stream continues to converge beyond the édge of
the contraction and reaches a minimim at the vena contracta. This con-
_traction of the air stream js shown in Fig. 8. For contraction, therefore,
“theé dynarmic loss is cavised by expansion from’the vena contracta to the'full
:area following the contraction. 'Enlargement in area may be ¢onsidéred -
as a special condition of general expansion following contraction.” Fig:8
illustrates’ (a) abript enlargement and ‘(b) abrupt contraction. " =~ - ’
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h.-, = pressure loss due to sudden enlargement, feet of ﬂuid ﬂ(;wir‘ng; o

. H, = g}'e;sal:l; loss due to sudden enlargement, based on standard air, inches

TABLE 3. PrEssURE Loss IN VANED ELBOWS OF SQUARE Cnoss-sr:c'x;m-n E;;Essnn
S ’ IN AppiTioNaL EQUivaLenT Ducr LENGTH®: b
Additional Equivalent Length L = Duct Width W, in Feet, Multiplied by L/W
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2 Thesge values nrqbasedupgn vane test data of Reference 13 which have been modified by the finding

of léeference 9.
Vanes: A = a large number of small arc vanes; B = a small number of large arc vanes; C. == hollow vanes

baving different outside and inside ture; D = ;i i . + . :
radius of 0.5 W: T o o vanes o spli::erx;? are; D louxT vanes with radius of 0.4 W; E = single splitter with

velocity in the inlet duct, feet per second.

velocity in the outlet duct, feet per second.

velocity of standard air in the inlet duct, feet per minute.
velocity of standard air in the outlet duct, feet per minute.
-area of .the inlet duct, square feet. . -

area of the outlet duct, square feet. -
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symmetrical contraction, h. can similarly be ex-.
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