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TasLe 3. Iron AND CopPER ELBOW ‘EQUIVALENTS

FITTING IroNn CopPrrr

Piee TusinG
Elbow, 90-deg...ooooooo 1.0 1.0
Elbow, 45-deg.. : 0.7 0.7
Elbow, 90-deg long turn........... 0.5 0.5
Open return band....oooo T 1.0 1.0
Open gate valve 0.5 - 0.7
Open globe valve. 12.0 17.0
Angle radiator valve. 2.0 3.0
Radiator. 3.0 4.0
Boiler or heater. . 30 4.0

" Tee, per cent flowing through branch:

100. 1.8 1.2
50. 40 4.0
25 e 16.0 20.0

and this will require 3{-in. pipe. Section PQ carries 10 Mbh an.

d requires 14 in. pipe.

o size the return start from the boiler and proceed backwards. Section IR carries

40 Mbh and from Fig. 3 a 1-in. pipe is required.
slightly over the capacity of a 34-in. pipe, so use 3§

Section RS carries 30 Mbh which is only
in, Section ST carries 20 Mbh and

requires a 3-in. pipe. The radiator branches are determined in the same manner. Itis

evident from the chart that it is impossible to maintain a constant friction loss

; ] . ¢ per foot
and therefore as the delivery varies there will be a change in the desired friction loss per
foot of pipe. .

TABLE 4. PrriNg CHECK CHART
Pire Pire UnNit HEap, ToTaL
LoAp, Mbh LENGTH ErLeows Size MILINCHES hl;m;:uon Laoss
. Fr ) In. pER Fr | WIMNCHES| \yvcurs
- Supply Main
AB 98 37 1 14 240 9600 9,
BCQ 58 4 14 1080 10,
CD: 38 16 1 1 155 2790 13.470
DE’ 23 0 § 220 | 1980 15,450
EF 11 12 (1] . 240 18,330
FG 4 16 1 » 50 850 19,180
Return Main
HI 98 5 5 14 240 4320 4,320
58 11 1 14 20 1260 5,580
JK 5 16 1 1 300 5400 10,880
KL, 47 11 )] 1 230 2530 13,410
LM 35 9 0 1 140 1260 14,870
MN 20 15 1 j 74 170 2890 17,560
Radiator Circuits
CN 20  Supply 3 13 % 170 3910
. Return 4 2 b4 170 . 1190 5,100
DM 15 Supply - 3 19 % 420 9250 .
Return . 4 17 E 74 96 2880 12,130
EL 12 Supply 14 20 ¥ 270 9180
Reaturn 15 20 ¥ -270 9450 18,630
FK 7 Supply 3 19 ié 100 2200
. T Return 4 17 . 100 2100 4,300
GJ 4 Supply 8 © 5 271 50 - 650
. Return 9 17 »B 50 ©. 1300 1,950
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éHAPTER 17. HOT WATER HEATING SYSTEMS AND PiPING

eck the various circuits so that if the variation from the calculated

- Jtis esirable €0 o mpensated by adding additional resistance at the

i i be co . . .
resistance tognglli‘ga ;;'a;'t ézag;:complished by sizing the short circuits by the procedure

propet pl(;:n(t;;xtlined. Prepare a chart such as Table 4 to be used in calculating the

prey o ee of each circuit. .

resistance &/ 200 i it head of 240 milinches per foot. In section AB
Sectionsfl\a ‘:;r; 'i;segaig( F h%vivtl:heﬁ)gv‘;x.- At 240 milinches per fgf)t this is equivalent to

there ell:leinches total loss in this section. Section BC carries 58 Mbh with a length of 2 ft
9600 mi

d 4 elbows. The unit loss in this section is 90 milinches per foot. Lossin this section is
* and4é€ -

i i 1 elbow. The
ili i D ies 38 Mbh and has 16 ft of pipe and 1
then 1089 mllll'z(:h?;esiseclt})%nn(l:ﬂin?ﬁreg. The loss in this section is 2.79_? mxlmc‘l::. The
unit loss 1(“ th: s‘ugp]y main and the return main are handlet? in a similar mant 1'1. st
balfjx‘r:er:diator circuits are then checked. The 20thMbh radxgtocro?r:ll p;l;;sd cgfm;;tft z;sn 3t
e i lbow equivalents while the return is

of SupplyT‘}’xlpﬁx{aixt“liof}ssig % in.egipe at this delivery is 170 milinches per ’I{octzatl 1;1;:% :ottlilz
flbo!vs.the s::xpply is 3910 milinches. The loss in the return is 1190. To
oss in )

diator circuit is 5100 milinches. Check each radiator circuit in a similar manner.
radiato

A . " milinches.
1 t circuit was determined as 60,000 mllnn
Tth::atxoit:an? llc;;l;a tifxdti::essslflz:'tﬂé?rc?x?tg ?1: 18,630 plus 13,410 plus 15,450 or a total of
e

2.2 Mbh

%

7.2 Mbh|

*
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&
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FiG. 5. A Forcep CIRCULATION DIRECT RETURN SYSTEM

ili is di i the variation in length of the two circuits
47,480 milinches. tgdhg d&gggcggicg::tegﬂb% the return main to supply the addmor;lal-
aad maybe elereicn'xtrc)dgcing resistance into each separate circuit to compensate for the
re%lstance 03\ 1)6 er cent variation will cause no complication as the flow fi'om thf, various
4 ere:l‘i:ﬁ.not exfctly follow the curves of Fig. 3 any closc;r thar} this value. :
Plpg le 2 Design a two-pipe direct return forced circulation systex1210 v;_‘x_til coppe::
tubi:;’:gd fittings for thglpiping layout as detailed in Fig. 5, based on a empera
ture drop through the radiation. . . . . . 4

ining circui i the highest radiator on the farthest riser an
b ’ll;h: p;‘l::en%)cﬁllré?il: ;%mftt l:)?' g?g:r t’(I)‘here afge about 16 elbow equa:entshhgv%%% efx:\
eggiva(l)ent pipe length of about 50 ft, so that the total equivalent pipe length is .

i i it i i of 6 ft.
e e o e
:e?odt?ﬂ{?g?liwzlatlgnlt2li;.gt}lN;tfh;)(?frt‘iutlﬁ:?;ip?r:/gmsgy;eml v\lr)iﬂ be designe§ f)n a basis §f 240
gece.ssaryc%pens‘jizfi supptli;r)[é%.g(l:\'l%%da!l}; r:]r\:iyre X:}@Ain. tubing. Séctions DE&?I}dl?i
slfég&ni&? Libh, which requires 1 m’,tubmg. Sec.t.no.ns EF and GH thh-a loa __o !
" 'Fh??::; ?-el I;Jx;:bsl;gd ina simila.\r maﬁner. To secure propfer distribufiqé of h{otﬁ
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