126 . CHAPTER 8
ccmnecuons are made so that water travels from top to bottom
in one coil and fram bottom to top in the ot.her

The design of a two-pipe reversed-return system will be
illustrated by Ezample 1.

esign a two-pipe mvemed—mtum hot water
eating syntem fora 37 x29 ft 51,
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wil

lnvmg 2 heat loss of 50 MBh (50,000 Btu per hr). The beating
units are to convectors operating with a supply water tem-
Eentum of 210F and a 20-deg temperature drop. The piping

yout and locatioh of convectors are shown in Fig. 8. -
Solution: A 50 MBh load with a 20-deg drop requires a water
circulation. of 5 gpm. The length of the reversed-return circuit
is determined as 138 fi of pipe, by following the supply from
t.heboxleerothFxg 8 and the return from point N back to
the boiler, The estimated total equivalent Jength is 138 X 15=
207 ft. This, plus en sllowance of the equivalent of 25 ft of pipe
for one convector circuit results in a total equlvn.lcnt le: of
- pipe of 222 ft. Fig. Qabmthata!qnpumphas
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5gpm at 4.7 ft ie head. The

friction loss is then 4.7 X 1007232 0r2fv.per 100 ft of pe (240
milinches {1). This value can also be y refer-
ence to Table 1, where, the vertical eolumn under 5 ft, the
next l.n.rger eqmvnlenl l‘e’m to 232 ft is 250 ft. To the right in
this kne the average design friction loss as 2 ft per 100 ft
or 240 milinches per foot.

‘The piping may be zized initially from Table 1 as follows: In
the friction loss colump find the value 2 ft per 100 ft. Proceed
right in the same live to the nearest gpm value and then read
the pipe size at the top of the column.

The pxpe sizes found by this method for the various sections
of Fig. 8 are shown in the following table:
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charts or tables for each section by mult.xFlymg its total equiva-
lent le by the actual friction loss per foot at design flow.
eircuit friction pressure drop is the summation of individual
section pressure drops as shown in Table 4

If the total friction loss as determmed does not agree with the
pump head, some pipe size changes will %&o obtain
closer agreement. The slight difference m head lated by
milinches and by feet of head iz due to use of only 2 significant
figures for the latter. This is well withip the accuracy required.

As would be expected the calculated head of 4.02 ft is differ-
® ent from the 47 ft estimated. This is due to two factors: (1) the
difference between the actual and estimated number of fittings
and (2) the differences between actual and estimated losses in
the different sections as the friction losses were genenl!y below
the average friction lnss assumed.

The 1-in. pump initially selected wauld be enurely satisfac-
tory for the installation a.nd would produce a flow dightly in
_excess of 5 gpm. A procedure to determine the actual flow and
headcapmtyafnhepumpmdaymmud:mussedunder&r—

One-Pipe System, Description and Design

The one-pipe system, Fig. 10, has a single main for both
supply and return. Special fittings installed at the connee-
tions to radistion risers or runouts generate the head neces-
sary to produce flow through tbe heating unit. In this sys-
tem the main or circuit loop does not change size from the
first to the last radiation unit. The amount of water flowing
in the main is constant, except at points where some of it is
bypaaed through radiation. Since the water temperature in
the main drops pmgrmvely, some designers consider it

y to increase the size of heat-transmitting surface

Section MBH Gpa ""”s‘“
A-B 50 5.0 1
B-C 43.5 4.35 1
c-b 36 3.6 3%
D-E 30 3.0 3%
E-F 25 2.5 3 culating Pumps,
F-G 18 1.8
G-H 8.2 0.82 ;é
Refurn
I-J 6.5 0.65 ¥
JK 14 1.4 i@
K-L 20, 2.0 %
L-M 25 2.5 %
M-N "2 3.2 %
N-O 41.8 4.18 1
O-A 50 5.0 1
The risers to the convectors may also be sized for the same

average friction loss, 2 /100 ft or 240 milinches per foot, as
follows:
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accordingly by usmg a progressively lower deﬂgn water
wmpeml.ure in smng '.he heat.ln° units. Most one-pipe heat-

are er, on thebaszsofnsmg[e
dﬁl@ water p G “y, the th ical in-
crease in heat—tmns:mmng surface is needed only when the
system is operating at full design cutput. A water tempera-

ture drop in the main of 20 deg or less minimizes the ca- -

pacity reduction effect.
In i with a ¢

elbow equivalent length (see Tables 2 aod 3 and Fig. 7) to its
nctualmeas.u'edlgngth Total friction lusmmx;ll?shgdfn;m

pipe system, the one-pipe sys-
tem:

1. Permits simpler piping due to the use of cne majn of upi-
form size.

2. May be more acceptable when pipe is exposed in occupied
spaces. .
3. Is very adaptable to small systems or to individual loops
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Table 4. ... Colculation of Actual Friction Loss for Example 1
. Aow Fricfion loss {Fig. 3} s:,.-,l Fittings "",, . ’cﬁfd Friction Loes
wes | Gem [Rficor| miee f W03 Type Equiv RS w1 | Cokuation | M ]
P
15 1 lell 24 | 1 6 |018X1L5 0.24
BC | 85 5 180 16 X 150 | 280
—
o] 10 1 — — |15 15 | 0.18 X 1.0 0.15
@ ,35.‘0 i 36 - .1 120 - 15 X 120 | 1800
P
20.0 2.5 3 el 1.9 8 10 [o010x25 -1 0.25
DE 2| 30 300 * : 1 10 X 300 | 3000
- .0 1.8 b4 - - 10 10 "] 0.10 X 1.8 -] 0.18
EF » 25 |- 210 10 X 210 | 2100
18.0 1.0 % — — 1 U | 014X 1.0 014
FG 1.8 120 * | Tl X 120 | 1680
GN 9.8 1.2 Y% | 3ells 3.6 8 2| 0BxX12 0.26
0.98 150 1% in. tee 34 2 X 156 | 3500
11in. tee 4.8 : .
1Rad. V 38
NO 41.8 1.4 1 Lett 25 | 31 34 034X 1.4 - 0.48
R 418 170 . 34 X 170 | 5780
0B | 50.0 1.9 1 3ells 7.5 38 ms | L x 19,y 2.20
5.00 230 3 tees 10.0 . 116 X 220 | 26700
A 2 Gate valve 2.5 .
1 Flow valve 50.0
1 Boiler 7.5
Convedtor friction loass. . ... ........... 1200 | 0.10
- Total friction losa. 02

* Duta obtained from manufacturens” catalaes.
® Bee also Tables % and 3 and Fig. 7.
*M; = milinches.

systems, either honxomal or vertical, as a part of a two-
plpe system, or to obtain zone control in large cumbmnt.mn sy8-
tema,

4, May be lower in installation cost.

5, Has a simpler problem in regard to vater-ﬂuw adjustment.

Continuing the with two-pipe some
disadvantages of one-pipe syst are: *

1. The‘amount of nmr which ca2n be bypamed by a mm-pi
ﬁbtuxg or fif uﬁ by the economics of design anc o tﬁ:
headup Lt.mgmnot nerally used to provide
Wneeema.ry crh.rgeur-g:ndlmgumubavmguhxgh

prewum

2, The pump head required is slightly’ hxgher than that re-
quired for '; tvo-plpe levemed—mtum system of similar flow re-
quirement

T3 If the mcra.seo!
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is taken into account, a design’ oomplmauon a.nd n.Jdmnnal

" eost factor are encountered.

Z)‘de:.‘he main flow design temperature drop should not exceed

Design of a One-Pipe System .

Thebﬂmdm@premxseofaone-plpesymanwthatthe
pressure drop of the one-pipe fitting, or fittings, at the re-
Quired main flow, be equal to or greater than the radiation
€irciiit pressure dmp at its required flow. The system may
be divided into two.or more Ioops for smaller main pipe

36-; ¥
lum EED
Fig. 10.... A One-Pipe System

&mp maybeused.inthcmainwilh.a‘m-deg dmp throngh .

the mdiation. .

EBrample 2 A one-pipe system is {0 be designed for the resi-
dence discussed in Ezample 1. Fig. 10 shows the piping éange—
ment for the one-pipe system. The size of the convectors is
determined on the basis of a 210 F design supply water wnpem-

Sizes and pumps. Main and radi cireuit t re
drops may be different. For example, a 10-deg wmpemmre

tuxemdazo-degdeugn p as 10

tution: For initia} selection of pump use a 1-in. pum hnv
ing a capacity of § mnl7-ﬁ. . The measured pi
s 140 ft which lishes an eqmv:lent length of 140 X156 =

A




