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FOREWORD

Mechanical energy loss coefficients of various components of an air distribution system are
required in order to establish a correct design of an air conditioning or ventilating
installation. If errors are made in estimating these coefficients it can lead o :

a) larger sizes of ductwork than are strictly necessary,
b) an inappropriate fan, and
¢) a poorly balanced installation.

For more than 60 years a great deal of experimental work has been done to establish
energy loss coefficients for different components. Several well known catalogues or guides
have been published using data from various researchers. However, a comparison
petween these catalogues shows that there are several serious problems outlined as
follows :

- For an identical component the energy loss coefficient values given by different
catalogues can sometimes vary widely. For exemple, in the case of a 90° segmented
bend the values found in catalogues vary from 0.37 to 0.92.

- For some components all catalogues give exactly the same value. Unfortunately, this is
due to the fact that there is only one original data source and the given vaiue may not be

cormrect.

- The influence of Reynolds number may be significant for some components but this effect
is generally neglected.

- It has been often observed that the energy loss coefficient of a component depends on
the upstream and downstream flow conditions. For example, the energy loss from two
bends installed close to each other is not equal to the sum of the individue!l energy
losses. Moreover, in a real installation the components are rarely isolated from each
other by a long straight duct.



Therefore a standard method for experimental determination of mechanical energy loss
coefficients with a strictly specified test installation was clearly needed. The Bureau
Communautaire de Référence (BCR) at the European Commission realised that Europe
needed a new catalogue of loss coefficient and an important programme of testing and
evaluation started in 1985.

A standard method was proposed and then experimentally evaluated by four laboratories
(CETIAT Orsay, NEL East Kilbride, University of Louvain-la-Neuve and Fachhochschule in
Mannheim). Comparison of test results obtained by these laboratories on two components
allowed to improve the first proposal and to finalise a test method which produces very
similar results in different laboratories. The EUROVENT document 2/9 reproduces this
method which has also been presented as a draft European Standard to the CEN/TC 156..

After approval of the method, BCR funded an extensive experimental work which was
carmried out in all four involved laboratories. More than 500 different components were
tested, which is the largest single contribution in this field ever done.

The present document givers a condensed version of obtained results. The full report
(printed or on computer diskette) may be obtained from EURQVENT.

It should be emphasised that this cataiogue presents exclusively test results, no compilation
from existing catalogues was included.
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1. DEFINITIONS

All definitions may be taken out from the EUROVENT 2/1 and the relevant standards under
preparation by the CEN/TC 156.

2. GENERAL TEST METHOD - PRINCIPLE

In principle it is possible to give a very rigorous definition of energy loss produced by a
compenent of air distribution systems.
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The mechanical energy loss in the flow within the component is equal to the difference
between the energy entering the component through Section 1 and the energy leaving the
component through Section 2. By applying the generalised Bernoulli formula which takes into
account the fact that the air is compressible (its density varies through the component and that
it is a real fluid, (the velocity distribution in a section is not uniform} the energy loss by unit
mass (J/kg) is expressed as :
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p absolute pressure

Vm  mean flow velocity
z altitude

P12 fluid density

o] free fall acceleration

oca kinetic energy factor

The kinetic energy factor «c, can be found by Pitot-tube exploration in the cross section under’

consideration. The density p12 depends on the flow variation through the component.



In practice the mere presence of an air handling component in a duct system modifies the flow
structure upstream and downstream of the component. For this reason the practical
determination of the mechanical energy losses in generally made on the following test

installation :

-
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A straight duct of the length Ly, is installed upstream of the component and a straight duct of
the length Lo; downstream. The measurement sections (C upstream and 3 downstream) are
consequently distant from the component. From the test values obtained in these sections the
characteristics of flow are calculated for the sections | and 2 and then used in the generalised

Bemoulli formula to obtain the mechanical energy loss.

The choice of lengths Ly and L3z and the assumptions concerning the flow through these duct
sections can cause differences in the final results. Therefore an agreement on the choice of
lengths must be established before the start of the experimental work.

There is no intrinsic value of energy loss coefficient for an air handling component. For each
upstream flow condition a different value will be found. Consequently the use of a long straight
duct upstream of the component is just one of many possibie conditions. However the different
lengths of this duct and different entry conditions can product variations in the flow pattern.

Therefore, it is important to specify in detail all characteristics of the installation upstream of the
component. According to this standard the upstream straight duct has a length equal to 20D
and a specified perforated plate at the entrance. The measuring section is located at a distance
5D from the component.



The downstream flow pattern depends on the component under test. Usually a very long
straight duct is used and the measuring section is a distance away in order to allow for the
correci measurement. The energy loss of the ducting must be faken into account in the
calculation of the energy loss coefficient of the component under test. For the same length of
straight duct this energy loss may be very different depending on the flow pattemn (essentially in
the presence or in the absence of swirl).

As the actual loss is not known the conventional energy loss corresponding to the fully
established flow without swirl is normally used.

According to this standard instead of a very long duct (it may be as long as 40D) a specified
flow straightener (as used for fan performance testing now applied in the 1ISO Standard and in
many countries) is installed immediately downstream of the component under test. The correct
measurement of the pressure is therefore possible whereas the loss on the straightener and
associated ducting is taken into account conventionally.

An important advantage of this method is the elimination of the necessity to measure the
kinetic energy factor o, in the upstream section as well as in the downstream section. It is
assumed that <« is equal to one. If a particular component produces a very strong swirling
flow with an irregular velocity distribution, the energy loss in the straightener will be far greater
than the conventional value used for the calculation. The energy loss coefficient of the
component under test will appear higher.

It is considered that this is the correct way to present these characteristics because in practice
the rotational energy in fluid flow will be lost anyway and this loss is produced by the
component (though not in the component itself). it may be noted that in usual methods (a long
straight duct downstream) this assumption is also applied but the measurement is more difficult
and the scatter of resulis obtained in different laboratories may be important.

The EURQOVENT 2/9 (and the equivalent European Standard under preparation in the CEN/TC
156) gives the detailed information concerning determination of loss coefficients for all practical
configurations.
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3.1 - ELBOWS
SMOOTH ELBOW
D (mm) 250 250 150
<O 45 60 90
o 1.0 1.0 1.0
z 0.09 0.16 0.24
(‘!7 )
SHARP ELBOW
D (mm} 250 400 250 250
<) 30 30 45 90
rfo 1.0 1.0 1.0 1.0
'Y 0.08 0.03 Q.16 0.14




S

SEGMENTED ELBOW

D{mm)| 250 400 250 400 250 400 | 250 | 400 | 250 400 | 250 400
a () 45 45 60 60 90 90 90 90 90 80 90 90
r'o 1.0 1.0 1.0 1.0 1.0 10. 07 | 1.5 2.0 2.5 3.0 5.0
0.27

g 010 | 007 | 016 | 013 | 025 | 028 | 0.41 | 0.18| 0.18 | 0.18 | 0.24

3.2 - CONVERGING SECTIONS

CONVERGING SECTIONS
D1 (mm) 250 250 250
D2 (mm) 160 160 160
B () 15 30 45
3 0.21 0.17 0.25




3.3 - DIVERGING SECTIONS

PROGRESSIVE DIFFUSER
D1 (mm) 160 160 160
D2 {mm) 250 250 250
B () 15 30 45
£ 0.16 0.28 0.36
ABRUPT DIFFUSER
D1 (mm) 150 150 150
D2 (mm) 250 250 250
B(® 90 centric 90 interm. 90 perip.
¢ 0.49 0.52 0.49
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3.4 - HEATING COIL - L 400-100-400

D1 (mm) 400 400 400

D2 (mm) 630 630 630

B (%) 15 30 45

4 0.62 0.80 0.85

3.5 - PERFORATED PLATE - 1. 400-400

D1 (mm) 400 400 400

D2 (mm) 630 630 630

B (°) 15 30 45
g 1.0 1.23 1.33




3.6 - VALVE - L 400-200-400

D1 (mm) 400 400 400
D2 (mm) 630 630 630
@ () 50 50 50
B 15 30 45
1.51 1.86 212
3.7 - ELBOW & DIVERGING SECTION
D1 [250 |250 |250 |250 | 250 |250 |250 |250 |250 [250 [250 [250 [250 [250 |250 [250
(mm)
D2 |400 |400 |400 |400 |400 |400 |400 |400 |400 |400 400 |400 [400 [400 [400 |400
(mm)
«()| 30 | 30 | 30 | 30 | 45 | 45 | 45 | 45 | 60 | 60 | 60 | 60 | 90 | 90 | 90 [ 90
B()| 15 | 30 | 45 | 90 | 13 | 50 | 45 | 90 | 15 | 30 | 45 | 90 | 13 | 30 | 45 | 90
¢ |0.80{0.82(0.87 [0.93 |0.64 [0.81 [0.83 |0.93 |0.66 |0.89 [1.00 [10.8 [0.55|0.72 [0.78 [0.83




3.8 - COMBINATION OF ELBOWS

—

SMOOTH ELBOWS IN PLANE

D 250 |250 | 250 |250 ]250 |250 |250 |250 |250 |250 |250 |250 |250 [250 [250
{mm)
«(7)| 30 | 30 | 30 | 45 | 45 | 45 | 60 | 60 | 60 | 75 | 75 | 75 | 90 [ 90 | 90

/D | 1 3 5 1 3 5 1 3 5 1 3 5 1 3 5

¢ [0.10{0.15(0.19 |0.18 [0.23 [0.27 | 0.33 |0.34 {0.38 (0.50 {0.48 | 0.50 0.52 |10.55 | 0.61

SHARP ELBOWS IN PLANE

D |250 |[250 |250 (250 250 (250 |250 |250 {250 |250 |250 |250 |250 (250 |250

(mm)

a(®)| 30 |30 |30 | 45|45 | 45 | 60 | 60 | 80 | 75 [ 75| 75 90 [ 90 | 90

D | 1 3 5 1 3 5 1 3 5 1 3 5 1 3 5

¢ |0.21}0.24 [0.27 [0.25 |0.27 [ 0.31{0.45 |0.45 | 0.50 | 0.39 | 0.42 | 0.45 | 0.58 0.59 |0.64




@

SMOOTH ELBOWS OUT OF PLANE

D (mm) 250 250 250
@) 90 90 90
LD 1 3 5

c 0.46 0.52 0.55

o

SEGMENTED ELBOWS OUT OF PLANE

D (mm) 250 250 250
a (°) 90 90 90
L/D 1 3 5

C 0.52 0.58 0.64




SMOOTH ELBOWS IN PLANE

D1 1250 | 250 |250 | 250 |250 |250 |250 [250 {250 [250 (250 |250 |250 |250 |250
(mm)
D2 1160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160
(mm)
a()| 30 | 30 | 30 | 45 | 45 | 45 | 60 | 60 | 60 75 | 75 | 75 | @0 | 90 | €0
B()|[ 15| 30 | 45| 15| 30 | 45 | 15 | 30 | 45 15 | 30 [ 45 | 16 | 30 | 45
¢ |0.57 [0.5510.58 |0.88 {0.83 |0.85|1.20 |0.17 10.16 162 [1.63 |1.66 |1.97 {1.97 [2.03
SHARP ELBOWS IN PLANE
D1 {mm) 400 400 400
D2 (mm) 250 250 250
a (%) 30 30 30
B (%) 15 30 45
0.85 0.95 0.80




SEGMENTED ELBOWS IN PLANE

D1 (mm) 400 400 400 400 400 400
D2 (mm) 250 250 250 250 250 250
o) 45 45 45 60 60 60
B () 15 30 45 15 30 45
z 0.84 0.90 1.01 1.50 1.60 168

SEGMENTED ELBOWS IN PLANE WITH CONVERGING SECTION

D1 250 | 250 | 250 | 250 | 250 | 250 { 400 | 400 | 400 | 400 | 400 | 400
(mm)
D2 160 160 | 160 160 | 160 160 | 250 | 250 | 250 | 250 | 250 | 250
(mm})
a (%) 60 60 60 90 90 90 75 75 75 a0 90 20
B () 15 30 45 15 30 45 15 30 45 13 30 45
¢ |1.77 |083 |071 |295 |283 (288 |1.57 |1.70 |1.75 (222 231 |2.44
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SMOOTH ELBOWS IN PLANE WITH DIVERGING SECTION

D1 160 | 160 | 160 | 160 | 160 | 160 | 160 { 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160
(mm)
D2 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250
(mm)
a (%) 30 | 30|30 | 45|45 | 45 | 60 | 60 | B0 | 75 | 75 | 75 | 90 | 90 | €0
B () 15 | 30 [ 45 | 15 | 30 | 45 [ 15 | 30 | 45 | 15 | 30 | 45 | 156 | 30 | 45
'] 0.50 [0.50{0.53 |0.48 |0.68 [0.74 [0.37 |0.58 |0.76 |0.44 |0.50 | 0.68 | 0.42 | 0.59 {0.67

SHARP ELBOWS IN PLANE WITH DIVERGING SECTION

D1 (mm) 250 250 250
D2 (mm) 400 400 400
@ () 30 30 30
BO) 15 30 45
0.73 0.73 0.74

g




It

SEGMENTED ELBOWS IN PLANE WITH DIVERGING SECTION

D1 | 250 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 160 | 160 | 160 | 160 | 160 | 160

(mm)

D2 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 250 | 250 | 250 | 250 | 250 | 250

(mm)

a(® | 45|45 |45 [ 60 |60 (60| 75| 75| 75|90 | 90 [ 90 ; 60 | 60 | 60 | 90 | 90 | 90
B() |15 30 (4515 |30 | 45| 15 | 30 | 45 | 15 | 30 | 45 [ 15 | 30 [ 45 | 15| 30 | 45
L 0.73(0.84({11210.731.00{1.11]054(0.7710.81{0.65(0.84|0.96|0.85/0.71|0.82}0.74|0.82|0.88

¢ —

SMOOTH ELBOWS OUT OF PLANE WITH CONVERGING SECTION

D1 (mm) 250 250 250
D2 (mm) 160 160 160
o () 90 90 90

8 () 15 30 45
z 182 1.79 1.79
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SEGMENTED ELBOWS OUT OF PLANE WITH CONVERGING SECTION

D1(mm) | 400 400 400 250 250 250
D2 (mm) | 250 250 250 160 160 160
@) 90 90 90 90 90 90
B () 15 30 45 15 30 45
z 2.56 2.20 2.30 2.75 2.69 272

SMOOTH ELBOWS OUT OF PLANE WITH DIVERGING SECTION

D1 (mm) 160 160 160
D2 (mm) 250 250 250
o () 90 90 90
8O 15 30 45
0.42 054 0.67

g
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SEGMENTED ELBOWS OUT OF PLANE WITH DIVERGING SECTION

D1(mm)| 250 250 250 160 160 160
D2 (mm) | 400 400 400 250 250 250
@ () 90 90 90 90 90 90
BO) 15 30 45 15 30 45

C 0.62 0.80 0.95 0.71 0.76 0.81

[T

SEGMENTED ELBOWS HEATING COIL - L 400-100-400

D1 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400

{mm)

D2 630 | 630 | 630 ( 630 | 630 | 630 | 630 | 630 | 630 | 630 { 630 | 630

{mm)

()| 30 | 30 | 30 | 45 | 45 | 45 | 60 | 60 | 60 | 90 | 90 | 90

B()] 15 | 30 | 45 | 15 | 30 | 45 | 15 | 30 | 45 | 15 | 30 | 45

¢ (065 (082 {088 |068 (0.86 |093 (076 |0.94 |1.01 [0.95 [1.14 [1.29
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SEGMENTED ELBOWS PERFORATED PLATE - L 400-400

D1 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400

{mm)
D2 | 630 | 630 | 630 | 630 | 630 | 630 | 630 | 630 | 630 | 630

630 | 630

(mm})
a ()
BC)| 15 | 30 | 45 | 15 | 30 | 45
C |10 [1.29 |143 [1.04 [1.30 (143

30 30 30 45 45 45 60 60 60 80 90 90
15 30 45 15 30 45

1.13 |[1.39 |1.53 |134 [158 [1.70

SEGMENTED ELBOWS VALVE - L 400-200-400

D1 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400
(mm)
D2 | 630 | 630 | 630 | 630 | 630 | 630 | 630 | 630 | 630 | 630 | 630 | 630
(mm)
a()| 30 | 30 | 30 | 45 | 45 | 45 | 60 | 60 | 60 | 90 [ 90 | 90
B()| 15 | 30 | 45 | 156 | 30 | 45 | 15 [ 30 | 45 | 15 [ 30 | 45
¢ |160 [1.93 [216 [1.78 [1.96 [217 [1.76 [2.03 [221 [1.92 [217 [252




3.9 - CONVERGING T-PIECES

CONVERGING 90° SEGM. ELBOW 0°

Da Ds Dc GmalQme CAC tBC
250 100 250 0 -0.98 0.02
0.3 3.25 0.55

0.5 104 1.09

0.7 225 1.53

13 46.7 1.40

250 150 250 0 -0.94 0.03
0.3 0.66 0.47

0.5 1.90 0.67

0.7 3.90 0.93

1.0 7.8 1.22

250 200 250 0 -0.93 0.04
0.3 0.28 0.42

0.5 0.82 0.57

0.7 1.40 0.68

1.0 2.61 0.89

250 250 250 0 -0.91 0.06
0.3 0.15 0.43

0.5 0.55 0.55

0.7 0.76 0.66

1.0 1.25 0.72
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CONVERGING T-PIECES 90° SEGM. ELBOW 0°

DA DB DC q ma’ q mc CAC CBC
400 100 400 0 -1.08 -0.05
0.1 2.00 0.10

0.2 8.05 0.20

0.3 18.0 0.40

0.4 37.0 0.88

0.5 69.8 1.22

0.8 159 0.72

1.0 282 0.28
400 150 400 0 -1.06 -0.05
0.1 0.05 0.13

0.2 0.80 0.18

0.3 3.50 0.30

0.4 5.53 0.38

0.5 10.0 0.70

0.7 21.0 1.44

1.0 49.08 1.84

400 200 400 0 -1.08 -0.05
0.2 0.55 0.26

0.3 0.565 0.27

0.4 1.62 0.36

0.5 3.30 0.50

0.7 8.23 1.00

0.8 8.33 1.01

1.0 14.65 0.86
400 250 400 0] -1.03 -0.03
0.2 0.04 0.22

0.3 0.05 0.22

0.5 1.30 0.33

0.7 3.27 0.47

0.8 3.35 0.60

1.0 5.97 0.79
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CONVERGING T-PIECES 60° SEGM. ELBOW 30°

DA DB DC Qmal qmc (:,AC ch
250 100 250 0 -0.94 0.03
0.3 3.30 -0.20
0.5 10.8 -0.77
0.7 22.6 -1.14
1.0 42.8 -4.06
250 150 250 Q -0.94 0.03
0.3 0.57 0.17
0.5 1.83 -0.12
0.7 3.92 -0.56
1.0 8.31 -1.47
250 200 250 0 -0.93 0.05
0.3 0.12 0.29
0.5 0.58 0.21
0.7 1.02 -0.02
1.0 1.98 -0.62
250 250 250 0 -0.94 0.07
0.3 0.01 0.33
0.5 0.33 0.33
0.6 0.45 0.25
1.0 0.78 -0.10
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CONVERGING T-PIECES 60° SEGM. ELBOW 30°

Da Ds Dc QmalQme tAC ¢BC
400 100 400 0 -1.05 -0.05
0.1 4.50 -0.15
0.2 13.0 -0.38
0.3 27.9 -0.75
04 49.8 -0.67
0.5 88.6 -2.25
0.8 133 -3.41
0.8 252 -8.53
1.0 428 -14.91
400 150 400 0 -1.07 -0.05
0.1 0.26 0.04
0.2 0.89 -0.00
0.3 4.50 -0.50
0.4 7.64 -0.61
05 15.3 -0.75
Q.7 28.5 -2.00
0.8 35.9 -3.17
1.0 64,7 -5.26
400 200 400 0 -1.08 -0.05
0.2 0.55 0.05
0.3 0.57 0.05
0.4 1.87 -0.17
0.5 3.56 -0.48
0.6 5.03 .59
0.7 10.0 -0.82
0.8 10.1 -0.80
1.0 17.7 -2.65
400 250 400 0 -1.07 -0.49
0.2 -0.01 0.13
0.3 -0.00 0.12
0.5 1.10 -0.14
0.7 2.99 -0.60
0.8 3.03 -0.62
1.0 5.99 -136
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CONVERGING T-PIECES 45° SEGM. ELBOW 45°

Da Ds Dc OmalGme CAC tBC
250 100 250 0 -0.93 0.03

0.3 3.97 -0.43

0.5 12.3 -1.30

0.7 24.9 -2.52

1.0 46.4 -6.14

250 150 250 o -0.91 0.04
0.3 0.53 0.05

0.5 1.71 -0.42

0.7 3.52 -1.13

1.0 7.06 -2.56

250 200 250 0 -0.94 0.06
0.3 0.05 0.21

0.5 0.50 0.03

0.7 0.89 -0.03

1.0 1.63 -1.24

250 250 250 0 -0.91 0.07
0.3 -0.05 0.28

0.5 0.23 0.22

0.6 0.29 0.07

1.0 0.57 -0.42
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CONVERGING T-PIECES 45°SEGM. ELBOW 45°

Da Dg D¢ qma’ch C_,AC C_,BC
400 100 400 0 -1.06 -0.05
0.1 5.58 -0.20
0.2 8.87 -0.45
0.3 24 -8.85
0.4 66.0 -2.58
0.5 106.9 -4.8
0.8 217.9 -11.0
1.0 374.9 -19.5
400 150 400 0 -1.06 -0.04
0.1 0.18 -0.01
0.2 0.86 -0.09
0.3 3.1 -0.50
0.4 7.9 -0.95
0.5 14.6 -1.50
0.7 26.7 -3.04
0.8 34.9 -4.57
1.0 61 -8.95
400 200 400 0 -1.07 -0.05
0.2 0.52 -0.07
0.3 0.60 -0.08
0.4 2.59 -0.61
0.5 3.80 -0.88
0.6 5.69 -1.20
0.7 9.80 -1.79
0.8 10.0 -1.8
1.0 17.05 -4.27
400 250 400 0 -1.08 -0.03
0.2 -0.03 -0.07
0.3 -0.02 -0.07
0.5 1.13 -0.40
0.7 2.85 -1.28
0.8 2.91 -1.29
1.0 5.50 -2.48
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CONVERGING T-PIECES 30° SEGM. ELBOW 60°

Da DB D¢ q mal Qme C_,.AC QBC
250 100 250 0 -0.93 0.05
0.3 4.12 -0.56
0.5 12.04 -1.79
0.7 23.11 -3.70
1.0 45.47 -8.34
250 150 250 0 -0.92 0.06
0.3 0.52 -0.01
0.5 1.80 -0.58
0.7 3.20 -1.69
1.0 6.17 -3.74
250 200 250 0 -0.92 0.07
0.3 0.05 0.16
0.5 0.52 -0.09
0.7 0.92 -0.63
1.0 1.47 -1.86
250 250 250 0 -0.88 0.1
0.3 -0.11 0.22
0.5 0.18 0.11
0.6 0.24 -0.10
1.0 0.46 -0.72
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CONVERGING T-PIECES 30° SEGM. ELBOW 60°

Da Ds D¢ Qma/Qme CAC tBC
400 100 400 0 -1.07 -0.05
0.1 2.44 -0.15
0.2 14.47 -0.81
0.3 32.35 -1.39
0.4 55.27 -2.02
0.5 78.43 -3.51
0.6 128.3 -5.68
0.8 227.10 -14.41
1.0 388.45 -26.36
400 150 400 0 -1.07 -0.04
0.1 0.36 -0.06
0.2 1.14 -0.15
0.3 6.49 -1.08
0.4 8.31 -1.38
0.5 15.11 -2.28
0.7 27.61 -4.37
1.0 60.25 -11.98
400 200 400 0 -1.07 -0.04
0.2 0.63 -0.13
0.3 0.66 -0.14
0.4 2.09 -0.59
0.5 3.95 -1.24
0.7 9.10 -2.93
1.0 15.73 -6.01
400 250 400 0 -1.07 -0.02
0.2 -0.01 -0.00
0.3 -0.00 0.01
0.5 1.30 -0.50
0.7 2.99 -1.77
0.8 3.09 -1.81
1.0 5.36 -3.51
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CONVERGING T-PIECES 15° SEGM. ELBOW 75°

Da Ds Dc Qma/Qme tAC tBC
250 100 250 0 -0.94 0.06
0.3 4.70 -0.42
0.5 13.1 -2.18
0.7 25.8 -5.03
1.0 48.13 -11.21
250 150 250 0 -0.91 0.09
0.3 0.53 -0.00
0.5 1.90 -0.59
0.7 3.39 -1.81
1.0 5.99 -4.42
250 200 280 0 -0.88 0.12
0.3 0.08 0.16
0.5 0.64 -0.09
0.7 1.12 -0.62
1.0 1.70 -1.99
250 250 250 0 -0.80 0.19
0.3 -0.09 0.23
0.5 0.20 0.11
0.6 0.30 -0.10
1.0 0.53 -0.69
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CONVERGING T-PIECES 15° SEGM. ELBOW 75°

Da Ds Dc Omalqme CAC ¢BC
400 100 400 0 -1.06 -0.03
0.1 1.95 -0.12
0.2 10.5 -0.60
0.3 26.7 -1.52
0.4 63.7 -4.84
0.5 104.4 -8.65
0.6 115.2 -9.45
0.8 233.1 -19.7
1.0 375.4 -31.6
400 150 400 0 -1.08 -0.03
0.1 0.36 -0.06
0.2 1.31 -0.17
0.3 6.33 -1.03
0.4 7.78 -1.36
0.5 14.0 -2.83
0.7 253 -5.44
0.8 32.8 -7.36
1.0 57.5 -13.5
400 200 400 0 -1.06 -0.01
0.2 0.66 -0.13
0.3 0.67 0.14
0.5 3.84 -1.26
0.7 8.49 -3.48
0.8 8.59 -3.50
1.0 14.6 -6.91
400 250 400 0 -1.05 -0.00
0.2 -0.01 0.01
0.3 0.00 0.01
0.5 1.31 -0.58
0.7 2.78 -1.99
0.8 2.78 -2.01
1.0 4.51 -4.05
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CONVERGING T-PIECES WITH DIVERGING SECTION

DA DB Dc ] B qma’qmc CAC CBC
250 200 250 30 15 0.0 0.00 1.61
0.3 1.24 2.74

0.5 2.95 0.23
0.7 6.23 -1.69

250 200 250 30 30 0.0 0.00 2.35
0.3 1.58 3.09

0.5 4.37 1.44
0.7 6.94 -1.17

250 200 250 30 45 0.0 0.00 2.96
0.3 1.89 3.36

0.5 4.55 1.71

0.7 7.44 -0.72

250 200 250 45 15 0.0 0.00 1.53
0.3 1.58 3.20

0.5 4.05 1.86

0.7 7.71 -0.05

250 200 200 45 30 0.0 0.00 2.19
0.3 2.60 4.13

0.5 5.38 3.54

0.7 9.33 1.88

250 200 250 45 45 0 0.00 2.90
0.3 2.79 4.45

0.5 5.08 2.87

0.7 9.76 2.33

250 200 250 60 15 0 0.00 1.43
0.3 2.89 4.51

0.5 6.12 4.46

0.7 9.45 2.85

250 200 250 60 30 0 0.00 2.17
0.3 4.41 5.98

0.5 8.03 6.42

0.7 11.5 5.03

250 200 250 60 45 0 0.00 2.82
0.3 5.20 6.76

0.5 8.76 7.06

0.7 12.4 5.72

250 200 250 90 15 0 0.00 1.45
0.3 3.41 5.19

0.5 6.87 5.45

0.7 9.91 5.65




26

CONVERGING T-PIECES WITH DIVERGING SECTION

Da Dy D¢ B B Qma/Qmc CAC £BC
250 250 250 30 15 0 0.00 1.86
0.3 1.26 3.65

0.5 2.90 2.78

0.7 4.33 1.73

1.0 5.31 0.00

250 250 250 30 30 0 0.00 2.65
0.3 1.71 415

0.5 3.57 3.51

07 517 2.59

1.0 6.42 0.00

250 250 250 30 45 0 0.00 3.24
0.3 1.95 4.41

0.5 3.82 4.10

0.7 5.88 3.31

1.0 6.93 0.00

250 250 250 45 15 0 0.00 1.78
0.3 1.68 3.87

6.5 3.89 3.77

0.7 567 3.27

1.0 6.26 0.00
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CONVERGING T-PIECES WITH DIVERGING SECTION

Da D Dc d B Omal/Qme CAC ¢BC
250 250 250 45 30 0 0.00 2.33
0.3 2.78 5.00
0.5 5.60 '5.48
0.7 7.34 4.97
1.0 8.14 0.00
250 250 250 45 45 Q 0.00 3.00
0.3 3.24 5.39
0.5 6.04 5.88
0.7 7.88 528
1.0 9.10 0.00
250 250 250 60 15 0 0.00 1.69
0.3 4.24 6.38
0.5 6.88 6.91
0.7 8.76 6.68
1.0 9.53 0.00
250 250 250 60 30 0 0.00 2.26
0.3 5.21 7.30
0.5 7.86 7.93
0.7 9.97 7.80
1.0 11.38 0.00
250 250 250 60 45 0 0.00 2.80
0.3 5.5 7.65
0.5 8.03 8.08
0.7 10.2 8.11
1.0 12.2 0.00
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CONVERGING T-PIECES WITH DIVERGING SECTION

DA DB Dc i} f3 Qmal Qmc CAC CBC
160 100 160 Q90 15 0 0.00 1.49
0.3 5.40 4.28
0.5 11.2 4.60
0.7 20.7 5.50
1.0 45.5 0.00
160 100 160 a0 30 0 0.00 1.94
0.3 6.35 5.36
0.5 12.1 5.80
0.7 21.5 6.35
1.0 45.9 0.00
160 100 160 0 45 0 0.00 2.28
0.3 6.19 5.70
0.5 13.0 6.49
0.7 23.0 7.52
1.0 47.3 0.00
160 160 160 20 15 0 0.00 1.72
0.3 2.14 4.62
0.5 5.02 5.02
0.7 6.73 5.1
1.0 3.84 0.00
160 160 160 90 30 0 0.00 2.21
0.3 2.95 5.40
0.5 5.92 5.93
0.7 7.74 6.13
1.0 9.62 0.00
160 160 160 80 45 0 0.00 2.26
0.3 3.48 5.91
0.5 6.64 6.66
0.7 8.62 7.07
1.0 10 0
250 250 250 90 16 0 0.00 1.43
' 0.3 2.41 4.78
0.5 4.95 5.22
0.7 6.74 542
1.0 8.78 0.00
250 250 250 214 30 0 0.00 2.26
0.3 3.87 6.17
0.5 6.64 6.92
0.7 8.80 7.34
1.0 10.8 0.00
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CONVERGING T-PIECES WITH DIVERGING SECTION

Da Dg D¢ 8 B ma/Qmc CAC ZBC

250 250 250 90 45 0 0.00 2.86
0.3 4.28 8.65

0.5 7.44 7.66

0.7 9.46 8.07

1.0 11.13 0.00

160 100 160 80 15 0 0.00 1.69
0.3 5.74 3.35

0.5 13.19 2.04

0.7 25.73 0.19

1.0 54.6 0.00

160 100 160 60 30 0 0.00 2.03
0.3 6.65 4.29

0.5 13.9 2.82

0.7 26.6 0.90

1.0 56.2 0.00

160 100 1600 60 45 0 0.00 2.39
0.3 6.41 473

0.5 14.03 3.03

0.7 26.62 1.32

1.0 57.0 0.00




30

CONVERGING T-PIECES WITH DIVERGING SECTION

Da De Dc 3 B Ama/Qme CAC cBC
160 160 160 60 15 0 0.00 1.70
0.3 0.95 3.23
0.5 3.11 2.88
0.7 4.55 2.17
1.0 .47 ~0.00
160 160 160 60 30 0 0.00 2.33
0.3 1.40 3.73
0.5 3.82 3.71
0.7 5.57 3.23
1.0 7.14 0.00
160 160 160 60 45 0. 0.00 2.60
0.3 1.56 3.77
0.5 3.65 3.48
0.7 5.26 2.92
1.0 7.77 0.00
250 250 250 60 15 0 0.00 1.59
0.3 3.70 5.88
0.5 6.39 6.52
0.7 8.26 6.22
1.0 9.20 0.00
250 250 250 60 30 0 0.00 2.32
0.3 5.14 7.28
0.5 7.67 7.81
0.7 9.75 7.64
1.0 11.28 0.00
250 250 250 8. 45 0 0.00 2.95
0.3 5.55 7.68
0.5 7.95 8.02
0.7 9.91 7.81
1.00 1.88 0.00
160 100 160 45 15 0 0.00 0.53
0.3 4.52 1.59
0.5 12.44 -0.65
0.7 23.89 -3.88
1.0 51.5 0.00
160 100 160 45 30 0 0.00 2.23
0.3 4.92 2.10
0.5 12.5 0.19
0.7 233 -3.62
1.0 50.55 0.00
160 100 160 45 45 0 0.00 2.56
0.3 5.24 2.38
0.5 12.6 0.43
0.7 23.8 -3.18
1.0 51.5 0.00
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CONVERGING T-PIECES WITH DIVERGING SECTION

Da DB D¢ 8 ﬁ qmal Qmc GAC QBC
160 160 160 45 15 0 0.00 222
0.3 1.07 3.47
0.5 2.73 2.50
0.7 3.73 1.25
1.0 4.91 __0.00
160 160 160 45 30 0 0.00 2.64
0.3 1.23 3.63
0.5 3.06 2.84
0.7 4.23 1.75
1.0 536 0.00
160 160 160 45 45 0 0.00 2.95
0.3 1.53 3.91
0.5 3.52 3.31
0.7 5.55 2.01
1.0 5.90 0.00
250 250 250 45 15 0 0.00 1.71
0.3 1.27 3.49
0.5 2.84 2.88
0.7 4.75 2.18
1.0 5.74 0.00
250 250 250 45 30 0 0.00 2.33
0.3 2.51 4.75
0.5 4.90 4.88
0.7 6.97 443
1.0 7.33 0.00
250 250 250 45 45 0 0.00 3.12
0.3 1.70 4.00
0.5 3.47 3.46
0.7 6.96 4.56
1.0 7.45 0.00
160 100 160 30 15 0 0.00 1.81
0.3 3.96 0.83
0.5 11.4 -1.35
0.7 21.84 -6.15
1.0 44.86 0.00
160 100 160 30 30 0 0.00 2.3
0.3 4.69 1.63
0.5 12.3 -0.65
0.7 23.2 -5.11
1.0 46.7 0.00
160 100 160 30 45 0 0.00 2.58
03 4.57 2.11
0.5 12.6 -0.51
0.7 234 -4.88
1.0 47.97 0.00
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CONVERGING T-PIECES WITH DIVERGING SECTION

Da Dg D¢ & B QmalGme CAC BC
160 160 160 30 15 0 0.00 1.95
0.3 0.74 3.00
0.5 2.26 1.95
0.7 3.38 -0.06
1.0 4.38 0.00
160 160 160 30 30 0.0 0.00 2.50
0.3 0.97 3.30
0.5 2.76 2.48
0.7 3.99 0.50
1.0 4.64 0.00
160 160 160 30 45 0 0.00 2.79
0.3 1.10 3.48
0.5 2.76 2.70
0.7 4.18 0.96
1.0 4.94 0.00
250 250 250 30 15 0 0.00 1.87
0.3 1.22 3.64
0.5 2.70 2.54
0.7 3.98 1.08
1.0 5.30 0.00
250 250 250 30 30 0 0.00 2.63
0.3 1.71 4.06
0.5 3.35 3.21
0.6 4.10 1.81
0.7 460 1.77
1.0 6.12 0.00
250 250 250 30 45 0 0.00 3.24
0.3 1.92 4.38
0.5 3.35 3.21
0.7 4.63 1.69
1.0 6.89 0.00
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3.10 - DIVERGING T-PIECES

-—=

lA

DIVERGING T-PIECES 15° SEGM. ELBOW 75°

DA DB Dc Qmal ch CAC CBC
250 100 250 Y] 0.59 0.15
0.3 3.93 0.00

0.5 12.2 0.03

0.7 26.4 0.17

1.0 63.5 0.29

250 150 250 0 0.57 0.20
0.3 0.38 0.01

0.5 1.45 0.03

0.7 3.69 3.13

1.0 8.83 0.27

250 200 250 0 0.62 0.25
0.3 0.26 0.00

0.5 0.36 0.02

0.7 0.99 0.09

1.0 2.55 0.22

250 250 250 0 0.50 0.36
0.3 0.35 -0.05

0.5 0.21 0.01

0.7 0.23 0.12

1.0 0.63 0.22
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DIVERGING T-PIECES 30° SEGM. ELBOW 60°

Da Ds Dc qmal Qme QAC QBC
250 100 250 0 0.94 0.12
0.3 2.82 0.01
0.5 9.48 0.05
0.7 20.5 0.14
0.9 374 0.25
1.0 57.2 0.30
250 180 250 0 0.93 0.13
0.3 0.39 0.04
0.5 1.41 0.03
0.7 3.26 0.13
0.8 6.85 0.29
1.0 7.90 0.35
250 200 250 0 0.93 0.16
0.3 0.49 -0.00
0.5 0.43 0.02
0.7 0.74 0.13
1.0 2.08 0.27
1.2 2.09 0.28
250 250 250 0 0.91 0.19
0.3 0.62 0.00
0.5 0.40 0.03
0.7 0.34 0.14
1.0 0.62 0.31
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DIVERGING T-PIECES 45° SEGM. ELBOW 45°

Da De Dc Qmal Gme ¢AC tBC
250 100 250 0 1.0 0.10
0.3 2.36 0.00
0.5 6.92 0.05
0.7 14.8 0.20
0.9 29.1 0.37
1.0 34.6 0.31
250 150 250 0 0.97 0.10
0.3 0.54 -0.00
0.5 1.17 0.08
0.7 2.58 0.16
1.0 6.52 0.36
250 200 250 0 0.96 0.13
0.3 0.60 -0.00
0.5 0.46 0.03
0.7 0.66 0.13
1.0 1.65 0.33
250 250 250 0 0.96 0.16
0.3 0.71 -0.00
0.5 0.49 0.06
0.7 0.37 0.15
1.0 0.50 0.28
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DIVERGING T-PIECES 60° SEGM. ELBOW 30°

Da DB D¢ Qma’ Qmc CAC QBC
250 100 250 0 0.99 0.09
0.3 2.08 0.00

0.5 6.34 0.06

0.7 13.7 0.20

1.0 32.4 0.40

1.4 30.4 0.39

250 150 250 C 0.96 0.09
0.3 0.71 0.00

0.5 1.13 0.09

0.7 2.32 0.18

1.0 5.24 0.30

250 200 250 0 0.98 0.11
0.3 0.77 -0.00

0.5 0.65 0.03

0.7 0.77 0.13

1.0 1.41 0.29

250 250 250 0 1.01 0.13
0.3 0.81 -0.01

0.5 0.66 0.06

0.7 0.56 0.15

1.0 0.67 0.35
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DIVERGING T-PIECES 90° SEGM. ELBOW 0°

DA DB Dc Qmalqmc ?;AC E;BC
250 100 250 0 0.98 0.09
0.3 3.03 0.00

0.5 5.67 0.07

0.7 9.64 0.18

0.9 17.46 0.25

1.0 21.0 0.35

250 150 250 0 0.99 0.10
0.3 1.48 0.02

0.5 217 0.09

0.7 3.01 0.17

1.0 4.75 0.29

250 200 250 Y 0.96 0.11
0.3 0.99 -0.01

0.5 1.01 0.01

0.7 1.36 0.14

1.0 1.86 0.28

250 250 250 0 1.01 0.12
0.3 0.94 -0.02

0.5 0.94 0.04

0.7 0.98 0.12

1.0 1.20 0.27
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DIVERGING T-PIECES 90° SEGM. ELBOW 0°

Da Ds D¢ Qma/Gme CAC ¢BC
400 100 400 0 1.09 -0.04
0.1 1.90 -0.05

0.2 2.32 -0.04

0.3 2.43 -0.07
0.4 4.70 -0.08

0.5 4.17 -0.12

0.8 11.7 -0.52

1.0 -20.79 -0.26

400 150 400 0 1.04 -0.02
0.1 1.07 -0.02

0.2 1.35 -0.02

0.3 1.50 -0.01

0.4 2.08 0.01

0.5 2.92 0.05

0.6 3.39 0.09

0.8 4.72 0.19

1.0 6.63 0.24
400 200 400 0 1.01 -0.04
0.2 1.31 -0.03

0.3 1.41 -0.03

0.4 1.47 0.01

0.5 1.54 0.04

0.6 1.81 0.13

0.7 2.36 0.22

0.8 2.04 0.18

1.0 2.63 0.27
400 250 400 0 1.02 -0.03
0.2 0.97 -0.03
0.3 0.94 -0.02

0.5 1.06 0.04

0.7 1.06 0.19

0.8 1.09 0.21

1.0 1.49 0.31
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DIVERGING T-PIECES 60° SEGM. ELBOW 30°

Da Ds Dc qma’ Qe QAC ch
400 100 400 0 1.04 -0.06
0.1 2.32 -0.06
0.2 4.98 -0.05
0.3 11.9 -0.07
0.4 30.2 -0.14
0.5 36.4 -0.21
0.8 114.5 -0.33
1.0 156.6 -0.71
400 150 400 0 1.02 -0.02
0.1 0.89 -0.03
0.2 1.17 -0.02
0.3 1.99 -0.02
0.4 4.68 -0.00
0.5 11.5 0.05
0.7 20.1 0.13
1.0 42.08 0.16
400 200 400 0 1.02 -0.04
0.2 0.65 -0.02
0.3 0.66 -0.01
0.4 1.20 0.02
0.5 1.77 0.05
0.6 3.26 0.12
0.7 4.78 0.19
0.8 6.14 0.23
1.0 9.48 0.29
400 250 400 0 1.01 -0.02
0.2 0.70 -0.02
0.3 0.70 -0.01
0.5 0.76 0.05
0.7 1.73 0.19
0.8 1.77 0.21
1.0 3.46 0.30
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DIVERGING T-PIECES 45° SEGM. ELBOW 45°

DA DB DC qma’ Omc cAC CBC
400 100 400 0 1.01 -0.06
0.1 1.64 -0.05

0.2 3.90 -0.04

0.3 215 -0.12

04 32.5 -0.13

0.5 42.6 -0.19
0.8 129.5 -0.45

1.0 169.7 -0.75

400 150 400 0 1.04 -0.03
0.1 0.63 -0.03

0.2 1.29 -0.03

0.3 2.18 -0.02

0.4 5.01 -0.00

0.5 11.0 -0.01

0.6 11.8 -0.05

0.7 26.2 0.10

0.8 20.1 0.13

1.0 42.8 0.17

400 200 400 0 1.00 -0.03
0.2 0.52 -0.02

0.3 0.74 -0.01

0.4 1.562 0.01

0.5 2.41 0.04

0.6 4.39 0.11

0.7 4.76 0.13

0.8 8.78 0.23

1.0 13.45 0.22

400 250 400 0 0.98 -0.02
0.2 0.50 -0.01

0.3 0.51 -0.01

0.5 0.67 0.05

0.7 1.77 0.19

0.8 1.82 0.20

1.0 3.77 0.31
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DIVERGING T-PIECES 30° SEGM. ELBOW 60°

Da De D¢ COmalQme CAC £BC
400 100 400 0 0.94 -0.05
0.1 1.86 -0.05

0.2 4.84 -0.04

0.3 23.7 -0.12

0.4 38.4 -0.15

0.5 43.0 -0.16

0.8 158.1 -0.29

1.0 187.3 -0.80

400 150 400 0 0.96 -0.02
0.1 0.74 -0.04

0.2 1.94 -0.05

0.3 3.10 -0.02

0.4 7.29 -0.01

0.5 13.6 0.03

0.6 15.9 0.05

0.7 30.2 0.08

0.8 21.0 0.13

1.0 57.6 0.16

400 200 400 0 0.94 -0.01
0.2 0.54 -0.02

0.3 0.80 -0.01

0.4 1.77 0.00

0.5 2.72 0.04

0.6 4.90 0.10

0.8 7.45 0.18

0.9 9.48 0.22

1.0 14.07 0.25

400 250 400 0 0.96 -0.04
0.2 0.43 -0.03

0.3 0.41 -0.03

0.5 0.96 0.02

0.7 2.62 0.16

0.8 2.72 0.17

1.0 4.94 0.27
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DIVERG‘ING T-PIECES 15° SEGM. ELBOW 75°

Da Dg D¢ Gma/Gme ZAC ZBC
400 100 400 0 0.64 -0.02
0.1 2.59 -0.03

0.2 6.68 -0.05

03 13.6 -0.06

0.4 17.1 -0.10

0.5 30.0 -0.16

0.8 141.4 -0.40

1.0 -72.3 -0.60

400 150 400 0 0.56 0.01
0.1 0.51 -0.02

0.2 2.96 -0.01

0.3 2.99 -0.01

0.4 6.83 0.02

0.5 14.4 0.04

0.6 15.9 0.07

0.7 30.2 0.12

0.8 22.1 0.13

1.0 59.8 0.15

400 200 400 0 0.58 0.01
0.2 0.33 -0.02

0.3 0.43 -0.01

0.4 1.63 0.00

0.5 2.76 0.03

0.6 4.89 0.08

0.7 7.60 0.13

0.8 9.90 0.18

1.0 15.05 0.21

400 250 400 0 0.47 0.03
0.2 0.29 -0.02

0.3 0.27 -0.03

0.5 0.87 0.02

0.7 2.75 0.16

0.8 2.68 0.16

1.0 5.1 0.26
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DIVERGING T-PIECES WITH CONVERGING SECTION

Da Ds Dc 8 8 Ama/Qme CAC CBC
250 200 250 30 15 0 0.00 0.67
0.3 3.03 0.44

0.4 210 0.50

0.5 1.96 0.63

0.7 2.31 1.32

1.0 7.07 0.00

250 200 250 30 30 0.0 0.00 0.72
0.3 3.02 0.44

04 2.50 0.65

0.5 1.96 0.62

0.6 2.13 1.03

0.7 2.53 1.22

1.0 7.04 0.00

250 200 250 30 45 0 0.00 0.75
0.3 3.09 0.43

0.4 2,20 0.66

0.5 2.03 0.55

0.6 2.23 1.15

0.7 2.49 1.51

1.0 7.11 0.00

250 200 250 45 15 0 0.00 0.52
0.3 3.80 0.38

0.4 2.93 0.57

0.5 2.64 0.67

0.6 2.52 1.22

0.7 2.84 1.45

1.0 6.61 0.00

250 200 250 45 30 0 0.00 0.59
0.3 3.83 0.39

0.4 2.3 0.50

0.5 2.62 0.52

0.6 2.63 1.17

0.7 2.84 1.27

1.0 8.87 0.00

250 200 250 45 45 o 0.00 0.58
0.3 3.85 0.39

0.4 3.01 0.62

0.5 2.66 0.61

0.6 2.49 1.28

0.7 2.82 1.49

1.0 6.82 0.00

250 200 250 60 18 0 0.00 0.46
0.3 5.12 0.29

0.5 4.07 0.52

0.7 3.4 1.43

1.0 8.62 0.00
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DIVERGING T-PIECES WITH CONVERGING SECTION

Da DB Dc 3 oL ﬁ qmalqmc QAC ch
250 200 250 80 30 0 0.00 0.42
0.3 5.10 0.28
0.5 4.02 0.52
0.7 3.92 1.43
1.0 6.49 0.00
250 200 250 60 45 0 0.00 0.49
0.3 5.03 0.32
0.5 4.12 0.60
0.7 3.9 1.49
1.0 6.34 0.00
250 200 250 90 15 0 0.00 0.39
0.3 6.70 0.31
0.4 6.69 0.45
0.5 6.75 0.56
06 7.30 1.18
0.7 7.67 1.29
1.0 10.01 0.00
250 200 250 80 30 0 0.00 0.46
0.3 6.65 0.31
0.4 8.77 0.47
0.5 6.78 0.61
0.6 7.20 1.23
0.7 1.57 1.37
1.0 9.90 0.00
250 200 250 S0 0 45 0 0.00 0.47
0.3 6.70 0.30
0.4 6.84 0.47
0.5 6.70 0.52
0.7 7.59 1.31
1.0 9.74 0.00
250 200 250 60 30 15 0 0.00 0.44
0.3 4.86 0.34
0.4 4.25 0.43
0.5 3.87 0.55
0.7 419 1.39
1.0 8.23 0.00
250 200 250 60 30 30 0 0.00 0.52
0.3 4.78 0.40
0.5 3.86 0.65
0.7 4.23 1.42
1.0 8.07 0.00
250 200 250 60 30 45 0 0.00 0.55
0.3 4.86 0.42
0.4 4.25 0.68
0.5 3.96 0.59
0.7 4.33 1.49
1.0 8.04 0.00
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DIVERGING T-PIECES WITH CONVERGING SECTION

Da Ds Dc 3 4] B Qma/qmc CAC CBC

250 200 250 45 45 15 0 0.00 0.61
0.3 3.80 0.27

0.5 3.06 0.52

0.7 4.41 1.41

1.0 10.2 0.00

250 200 250 45 45 30 0 0.00 0.60
0.3 3.84 0.40

0.5 3.13 0.63

0.7 4.50 1.36

0.8 5.66 1.64

1.0 10.4 0.00

250 200 250 45 45 45 0 0.00 0.61
0.3 3.97 0.43

0.4 3.25 0.64

0.5 3.13 0.60

0.6 3.78 1.07

0.7 4.33 1.29

1.0 10.4 0.00

250 200 250 30 60 15 0 0.0 0.67
0.3 3.25 0.37

0.4 3.02 0.50

0.5 2.85 0.58

0.6 3.95 1.02

0.7 4.71 1.26

1.0 12.4 0.00

250 200 250 30 60 30 0 0.00 0.69
0.3 3.77 0.44

0.4 3.00 0.61

0.5 2.85 0.58

0.6 3.87 1.04

0.7 4.62 1.17

1.0 12.4 0.00

250 200 250 30 60 45 0 0.00 0.76
0.3 3.31 0.43

0.4 3.03 0.52

0.5 2.95 0.64

0.6 3.89 1.12

0.7 4.69 1.29

1.0 12.56 0.00

250 250 250 20 0 15 0 0.00 0.93
0.3 4.27 0.38

0.5 2.86 0.61

0.7 2.13 1.31

1.0 3.04 0.00
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DIVERGING T-PIECES WITH CONVERGING SECTION

Da Dg Dc [ o B Qma/Ame CAC {BC

250 250 250 30 0 30 0 0.00 1.05
0.3 416 0.35

0.4 3.24 0.46

0.5 2.86 0.63

0.7 2.25 1.25

1.0 3.1 0.00

250 250 250 30 45 0 0.00 1.20
0.3 4.36 0.38

0.5 2.96 054

0.7 2.29 1.29

1.0 3.31 0.00

250 250 250 45 0 15 0 0.00 0.61
03 4.42 0.33

0.5 3.29 0.64

0.7 2.44 1.39

1.0 3.07 0.00

250 250 250 45 30 0 0.00 0.64
03 4.50 0.35

0.5 3.22 0.57

0.7 2.40 1.36

1.0 3.02 0.00

250 250 250 45 0 45 0 0.00 093
0.3 4 63 0.41

0.5 3.32 0.58

0.7 2.47 1.40

1.0 3.03 0.00

250 250 250 60 0 15 0 0.00 0.19
0.3 5.47 0.28

0.5 442 0.50

0.7 3.90 1.73

1.0 4.07 0.00

250 250 250 60 30 0 0.00 049
0.3 545 027

0.5 4 42 0.67

0.7 3.88 1.61

1.0 4.03 0.00

250 250 250 60 0 45 0 0.00 0.54
0.3 548 0.33

0.4 476 0.63

0.5 4.51 062

0.7 3.93 1.66

1.0 4.20 0.00

250 250 250 90 0 15 0 0.00 0.50
0.3 5.94 0.25

0.5 5.59 0.59

0.7 5.86 1.52

1.0 6.31 0.00




47

DIVERGING T-PIECES WITH CONVERGING SECTION

DA DB DC o) o B Qmal Qme QAC CBC
250 250 250 90 0 30 0 0.00 0.62
0.3 5.97 0.28

0.4 5.72 0.25

0.5 5.60 0.47

0.7 5.69 1.30

1.0 6.16 0.00

250 250 250 90 0 45 0 0.00 0.46
0.3 5.93 0.34

0.4 5.68 0.47

0.5 5.61 0.62

0.7 5.1 1.45

1.0 6.23 0.00

250 250 250 60 30 15 0 0.00 0.48
8.3 5.24 0.27

0.5 4.40 0.64

0.7 3.93 1.562

1.0 458 0.00

250 250 250 80 30 30 0. 0.00 0.43
0.3 5.28 0.28

0.5 4.39 0.66

. 0.7 3.96 1.63
1.0 4.45 0.00

250 250 250 60 30 45 0 0.00 0.55
0.3 5.39 0.33

0.4 4.64 0.53

0.5 4.55 0.64

0.7 3.6 1.60

1.0 4.58 0.00

250 250 250 45 45 15 0 0.00 0.64
0.3 4.50 0.41

0.5 3.33 0.54

0.7 279 1.36

1.0 4.01 0.00

250 250 250 45 45 30 o 0.00 0.53
0.3 4.47 0.33

0.5 3.31 0.63

0.7 2.75 1.41

1.0 3.94 0.00

250 250 250 45 45 45 0 0.00 0.59
0.3 4.55 0.48

0.5 3.38 0.68

0.7 2.79 1.40

1.0 3.98 0.00
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DIVERGING T-PIECES WITH CONVERGING SECTION

Da De D¢ 3 o B Ama/Qme CAC £BC
250 250 250 30 60 15 0 0.00 1.0
0.3 4.38 0.39
0.5 3.35 0.70
0.7 3.23 1.40
1.0 5.30 0.00
250 250 250 30 60 30 0 0.00 1.06
0.3 4.41 0.40
0.5 3.35 0.59
0.7 3.32 1.27
1.0 5.38 0.00
250 250 250 30 60 45 0 0.00 1.13
0.3 4.46 0.43
0.5 3.51 0.63
0.7 3.44 1.46
1.0 5.39 0.00
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"

D
3.11 - CONVERGING Y-PIECES
Da Dg D¢ ) o Uma/qme CAC cBC
250 100 100 180 0 0 0.00 37.5
0.3 6.34 17.67
0.5 8.16 10.4
0.7 17.62 8.76
1.0 39.0 0.00
250 160 160 180 0 0 0.00 4.94
0.3 0.80 214
0.5 1.14 1.07
0.7 2.02 0.78
1.0 4.68 0.00
250 200 200 180 0 0 0.00 1.89
0.3 0.31 0.90
0.5 0.50 0.51
0.7 0.90 0.27
1.0 1.79 0.00
A i ) B
17T
l CONVERGING Y-PIECES 2 ELBOWS
250 100 100 120 30 0 0.00 39.9
0.3 4.52 17.3
0.5 7.89 7.05
0.7 17.67 4.18
1.0 41.M 0.00
250 160 160 120 30 0 0.00 4.49
0.3 -0.12 1.96
0.5 1.0 1.04
0.7 1.97 -0.09
1.0 4.40 0.00
250 200 200 120 30 0 0.00 1.28
0.3 0.03 0.66
0.5 0.34 0.38
0.7 0.68 -0.01
1.0 1.21 0.00
250 100 100 90 45 0 0.00 35.8
0.3 2.59 17.7
0.5 9.14 9.07
0.7 16.9 1.93
1.0 34.15 0.00
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CONVERGING Y-PIECES 2 ELBOWS

Da Da Dc 3 o GmalGme CAC ¢BC
250 160 160 90 45 0 0.00 4.72
0.3 ~0.28 168
05 0.93 1.04
0.7 1.73 -0.33
1.0 4.64 T 0.00
250 200 200 30 45 0 0.00 1.54
0.3 0.12 0.51
0.5 0.23 0.20
0.7 0.55 -0.18
1.0 1.36 0.00
250 100 100 60 60 0 0.00 335
0.3 1.24 16.8
0.5 7.37 8.14
0.7 5.5 1.48
7.0 316 0.00
250 160 160 60 60 0 0.0 3.07
0.3 0.41 163
0.5 0.57 0.56
0.7 164 -0.43
1.0 4.04 0.00
250 200 200 60 60 0 0.00 1.47
0.3 -0.20 0.51
0.5 0.15 0.19
0.6 0.57 -0.07
0.7 0.49 -0.19
1.0 126 0.00
400 200 200 120 30 0 2.09 15.0
0.2 1.29 7.26
0.3 1.25 7.08
0.5 178 514
0.7 7.42 1.19
0.8 7.76 1.22
1.0 15.88 1.90
400 250 250 120 30 0 0.31 516
0.3 0.13 1.98
0.5 0.43 0.37
0.7 1.78 0.17
0.8 1.88 0.15
1.0 4.90 0.45
400 315 315 120 30 0 0.52 153
0.2 0.08 0.75
0.3 0.10 0.75
0.5 0.23 0.30
0.7 0.60 -0.10
0.8 0.60 -0.08
10 1.31 0.57
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CONVERGING Y-PIECES 2 ELBOWS

Da Dg De 2] o qmaIch QAC gBC
400 200 200 80 45 0 0.27 16.7
0.2 0.33 8.17
0.3 0.34 8.08
0.5 1.79 2.36
0.7 7.85 . 0.28
0.8 7.92 0.23
1.0 16.4 0.48
400 250 250 a0 45 0 -0.82 5.92
0.2 -0.48 2.42
0.3 -0.43 2.34
0.5 0.40 0.38
0.7 2.32 -0.70
0.8 2.37 -0.51
1.0 5.87 -1.00
400 315 315 a0 45 0 -0.82 1.10
0.2 -0.25 0.40
0.3 -0.25 0.37
0.5 0.08 0.09
0.7 0.28 -0.22
0.8 0.28 -0.26
1.0 0.88 -0.86
400 200 200 60 60 0 -2.97 18.3
0.2 -1.37 9.15
0.3 -1.38 9.05
0.5 2.40 2.51
0.7 8.79 -1.29
0.8 9.056 -1,39
1.0 17.9 -2.49
400 250 250 60 60 0 -2.62 563
0.2 -1.14 2.38
0.3 -1.15 227
0.5 0.45 0.48
0.7 2.29 -1.14
0.8 2.32 -1.16
1.00 5.44 -2.50
400 315 315 60 60 o] -1.51 1.15
0.2 -0.47 0.47
0.3 -0.49 0.45
0.5 0.06 0.08
0.7 0.32 -0.45
0.8 0.33 -0.50
1.00 0.98 -1.45
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3.12 - DIVERGING Y-PIECES

hm;—rugc1

Da Ds Dc ) o Gma/Qme LAC - £BC
250 100 100 180 0 Y 0.00 10.20
0.3 1.55 4.90

0.5 3.43 2.99

0.7 6.64 1.18

1.0 12.9 0.00

250 160 160 180 0 0 0.00 3.22
0.3 0.51 1.49

0.5 0.89 0.87

0.7 1.83 0.50

1.0 3.23 0.00

250 200 200 180 0] 0 .00 1.85

0.3 0.47 0.91

0.5 0.63 0.58

0.7 1.0 0.48

1.0 2.12 0.00

%n-
lm

DIVERGING Y 2 ELBOWS
250 100 100 120 30 0 0.00 9.05
0.3 0.89 4.28
0.5 1.92 2.32
0.7 3.53 1.02
1.0 7.91 0.00
250 160 160 120 30 0 0.00 1.16
0.3 0.45 0.68
0.5 0.52 0.48
0.7 0.68 0.39
1.0 1.24 0.00
250 200 200 120 30 0 0.00 0.83
0.3 0,38 0.44
0.5 0.41 0.40
0.7 0.48 (.44
1.00 0.84 0.00
250 100 100 80 45 o 0.00 9.53
0.3 1.36 4.63
0.5 2.90 2.37
0.7 5.58 0.97
1.0 10.5 0.00
250 160 160 80 45 0 0.00 1.21
0.3 0.31 0.54
0.5 0.31 0.30
0.7 0.47 0.32
1.0 1.19 0.00
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DIVERGING Y-PIECES 2 ELBOWS

Da De Dc & o QmalAme CAC CBC
250 200 200 90 45 0 0.00 0.79
0.3 0.36 0.35

0.5 0.30 0.30

0.7 0.42 0.42

1.0 0.89 0.00

250 100 100 60 60 0 0.00 9.68
0.3 1.45 4.26

0.5 3.42 2.10

0.7 6.35 0.93

1.0 12.8 0.00

250 160 160 60 &0 0 0.00 1.50
0.3 0.23 0.64

0.5 0.33 0.33

0.7 0.66 0.24

1.0 1.48 0.00

250 200 200 60 60 0 0.00 0.97
0.3 0.30 0.39

0.5 0.20 0.23

0.7 0.37 0.35

1.0 1.04 0.00
400 200 200 120 30 0 0.28 -0.13
0.2 0.18 0.16

0.3 0.25 0.16

0.5 0.35 0.09

0.7 0.12 0.15

1.0 0.17 0.27

400 250 250 120 30 0 0.38 0.83
0.2 0.28 0.44

0.3 0.24 0.46

0.5 0.21 0.36

0.7 0.39 0.26

0.8 0.35 0.25

1.0 0.69 0.38

400 315 315 120 30 0 0.43 0.92
0.2 0.37 0.56

03 0.36 0.54

0.5 0.33 0.43

0.7 0.45 0.37

0.8 0.46 0.39

1.0 0.7 0.42

400 200 200 90 45 0 0.30 0.54
0.2 0.14 0.56

0.3 0.22 0.46

0.5 0.27 0.51

0.8 0.67 0.11

1.0 1.17 0.31
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Da De Dc 8 o Gema/Gme CAC £BC

400 250 250 0 45 0 0.39 0.80
0.2 0.20 0.43

0.3 0.17 0.45

0.5 0.17 0.27

0.7 0.39 0.18

0.8 0.38 0.17

1.0 0.79 0.40

400 315 315 90 45 0 0.45 0.64
0.2 0.32 0.28

0.3 0.80 0.32

0.5 0.16 0.25

0.7 0.20 0.33

0.8 0.19 0.33

1.0 0.42 0.45

400 200 200 60 60 0 0.32 1.05
0.2 0.13 0.97

0.3 0.18 0.92

0.5 0.43 0.59

0.7 0.98 0.09

0.8 1.00 0.10

1.0 1.40 0.33

400 250 250 60 60 0 0.48 1.14
0.2 0.21 0.48

0.3 0.21 0.49

0.5 0.18 0.35

0.7 0.38 0.21

0.8 0.37 0.21

1.0 1.13 0.44

400 315 315 60 60 0 0.50 0.88
0.2 0.31 0.37

0.3 0.32 0.35

0.5 0.15 0.19

0.7 0.24 0.32

0.8 0.25 0.32

1.0 0.63 0.50




l LIST OF THE MEMBER ASSOCIATIONS il

BELGIUM

FABRIMETAL

21 rue des Drapiers - B 1050 BRUXELLES
Tél. 32/2/5102311 - Fax : 32/2/5102301 -
Tx 21078

ITALY

ANIMA

Associazione Nationale Industria Meccanica Varia
ed Affine

Via Battistotti Sassi, 11 - IT-20133 MILANO

Tel : 39/2/73971 - Fax : 39/2/7397316 -

Tx 310392

GERMANY

Fachgemeinschaft Allgemeine Lufttechnik im
VDMA

Postfach 710864 - D-8000 FRANKFURT/MAIN 71
Tél. 49/69/6603227 - Fax : 48/69/6603511 -

Tx: 411321

NORWAY

NVEF

Norsk Ventilasjon og Energiteknisk Forening
Postboks 6697 St Olavs piass - 0128 OSLO
Tel. 47222027 90-Fax:47222028 75

SPAIN

AFEC

Asociacion de Fabricantes de Equipos de
Climatizacion

Francisco Silvela, 69-1°C - ES.28028 MADRID
Tel : 34/1/4027383 - Fax : 34/1/4027638

NETHERLANDS

VLA

Vereniging Fabrieken van Luchttechnische
Apparaten

Postbus 190 - NL-2700 AD ZOETERMEER
Tel. 31/79/531258 - Fax : 31/79/531365 -
Tx 32157

FRANCE

SYNDICAT DE L'AERAULIQUE

Cedex 72 - FR 92038 PARIS LA DEFENSE
Tél : 33/1/47176292 - Fax : 33/1/47176427 -
Tx : 616064

SWEDEN

Foreningen Ventilation-Klimat-Miljo

Box 17537 - SE - 118 91 STOCKHOLM
Tel : 46/8/6160400 - Fax : 46/8/6681180

GREAT BRITAIN

HEVAC

Heating Ventilating and Air Conditioning
Manufacturers Association

Sterling House - 6 Furlong Road -

GB-BUCKS SL 8 5DG

Tel : 44/628/531186 or 7 - Fax . 44/628/810423

FINLAND

AFMAHE
The Association of Finnish Manufacturers of Air

Handling Equipment

Eteldranta 10 -

F1-00130 HELSINKI

Tel : 358/0/19231 - Fax : 358/0/624462 -
Tx 124997




	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

