456 CHAPTER -24 -.

~ In forced, circulation systems flow is produced mechanically by, means
of ‘a pump driven by electricity, steam, or other source of energy. As
forced circulation velocities are higher than those in gravity systems,
and-as’ thé friction in a heating system varies almost as the “squdre of
the velocity, a given error in the calculation or. assuinption of the velocity
is less important in a forced. circulation system.than in.a gravity circu-

ri ri i
v’ r 7
- r
f /- - 1 1
/- Fa 14
I ll 1
f i Vi
. 1 =7
3 7 7 f 1
] ]
4 yi 5A
;- 7a 7] ri e
7
. v ’
Lo i 7
S, i
- K ]
ri 7
. of ] f f T .
:
° 140! N ) yi T
140 /
Z '
= &, .
=T ..
el B ' f4
8 i
-9 1 o
’. S
5 1204 = o
A~ ra ra
3 E; . 7 ¥ 1 i ri
S 4 7
s T4 i f s
B i 7 :
yi
: S100 7 SHHY :
. = ] : r 7
5 W ’ . /. ra 1
- = )
8. A f rimmas s
Lt . E yi ~
X 1
8. v
' SU8Z°.80 vi J 7
=R EER -
B . 3 1
: SE re 'a 7 / r
5 (2 .
i 3
3w = ]
b 7
ur yi o
« 7
5 / 7 x
ri
4 : Fasaar o
= 7 7 v f
i
H S tan r: f L, ] v
H . ]
A r4
8 I
A rs 1
. i
f
7 »; oA
Z fd 2w
20 y v re H ,
4 ..
15,7 yi £ vi .
|
A 7 7 7 £ i
: -4 T

1207 130 140 - 170°" 180 190 - 200 - 210 -

~ 150 60 - . 220 ¢
"TEMPERATURE OF WATER IN FLOW RISER, DEG F'A)jIR : -

_F16. 1. Heaps RESULTING FROM TEMPERATURE DIFFERENCE (GrAVITY SYs‘!jliMs)

lation system, and, consequently, it is easier to design a sétiéfacfi?ry
forced circulation system t}_1an a satisfactory gravity ‘circulation_, system.
DO FRICTION LOSS S
" Values of friction loss due to flow of water in the various parts of a’
heating system must be known in order to design either gravity or forced
circulation $ystems. A o

The friction loss of fittings is customarily expressed in equivalent
.number of elbows of the same pipe size which would have the same
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- TaBLE 1. IRON AND CoPPER ELBOW EQUIVALENTS?

Frrmve Teox | Gomeee Firrive oy | Somme.
Elbow, 90-deg... ... 1.0 1.0 |{Angle radiator valve_._..| 2.0 | 30
’ Elboz. 45-d§ ............... 0.7 -0.7 [|Radiator or convector...... 3.0 4.0
Elbow, 90-deg long turn._{ 0.5 0.5 ||Boiler or heater..............] 3.0 4.0
Elbow, welded, 90-deg...... 0.5 0.5 A -
" Reduced coupling...... ] 04 0.4 |[Tee, per cent flowing
Open return band. 4 1.0 1.0 through branch: g 12
Open gate valve.... - 1(2)'8 1(7).(7) 150,___..”.“...m...._. ;-g | sz
Open globe valve.._.__| 12: z e 9 A

Ly friction in one 90 deg standard elbow is approximately equal to the friction of a length of straight .
pipe’&h:h: sca:l: :::;mi.nal sizeegand 25 diam long. Hence one elbow equivalent in feet of pipe equals 25 diam
* (in inches) divided by 12. .
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Fic. 2. FrictioN IN Brack IroN PipEs Basep oN Frow iN Pounps pEr Hour

friction loss. An elbow is assumed to have the same friction loss as a
straight pipe having a length equal to 25 diameters (nominal) of the elbow.
The resistance of various types of fittings expressed in equivalent
elbow resistance is shown in Table 1. : .
The friction loss in black iron pipes for a determined weight of water

may be obtained from Fig. 2. For the frequently used temperature drop
of 20 deg the friction loss may be determined directly from the heat




