* Do not use Column D for pressure drope of lem than V4 pei per 100 £t of
oquivalest run cxoept oo sises 3 in. and over. Use Fig. 22 or Tabe § instead.

* Pitch of dorizontal runouta to isers and radistory shoald be oot loas thea 4
in. por 8. Where this piteh caonot be obtained. runouts oves B ft in length should

bo one pipe size larger than called for in this table.

The pressure loss and. live loss as given were substituted
in the Babeock steam flow formula, and the resulting capac-
ity was multiplied by 12 for 30-psig systems and by 16 for

» o Tables 5, 6, and 7 and Fig. 22 as follows:
1. For the steam main and dripped runouls to risers where the

6. For the dry-return main, use Table 7, Calumn O.
7. For the wet-return main, use Table 7, Column N.
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in feet. The léngth of run is not usually known at the out-  condensate does not inhibit the flow of steam. Columns g Toble 7 ....Return Mam and Riser Copacities for Low-Pressure Systems—Pounds per Houf
set; hﬁnﬂe.ltmybeneomrywm:me meplpeaze and C of Table 6 are for cases where steam and condensate ’ {Reforence to fhis toble will be ciade by column latter G through Y}
at the start. Such an ably  flow in opposite directions as in risers or runouts that are 1 toble s based on pipe size data developed through the ressarch kwestigotions of The American Sodety of Heafing, Refrigerating and
in emr',.h:nld 5. more common snd pnwtxcal method is to  not dripped. Columns D, E, aud 7 are for one-pipe systems Alr-Conditioning Engineers
assume ength of run and to check this assumption after and include risers, mdmwr valves and vertical conneetiong, Psi oz Priorl1 Oz ' Y20z Y Priord Oz 3 Pior8 0z
thegipesmsized.l"orthispurpmethelehg}hofnmusu- and radiator and riser runout sizes, all of which are based op 5 """',:.’30",.‘ }g,‘opp:?éon' l;'{l:ppe:'looﬂ D.opp:loon D:ovpulooﬂ Orop per 100 Ft
ally is taken as double-the actual length of pipe. the critical velocities of the steam to permit the counterflow Fpe Sz} 77 -
of condensate without noise. - bches [ v Voc [ Wet | Dry | Vac {Wet{Dry] Voc 4
aLe - ) N Wet | Dry [voc| Wet | Dry | Voc | Wet ry 'ac. | Wet | Dry oc. .
BASIC CHART FOR STEAM PIPE SIZING Return piping may be sized with the aid of Table 7, where vae | A . 1
Fig. 22 is the basic chart for determining the we:ght-ﬂow Dipe capacities for wet, dry, and vacuum teturn lines are T H ] 1] 4 t M N [} [4 Q [ s T ] v wix| ¥
rate and velocity of steam in Schedule 40 pipe for various shown for several values of pressure drop per 100 ft .of T -
values of pressure drop per 100 fi, based on zero.psig  equivalent length. It is customary fo use the same pressure 421 ... 100]....|. M2l | g - ﬁ
saturated steam. By. use of the mult.lplxer charts it may be drop on both the steam and return sides of a system. 145 7; ;ﬁ 175 - & g = 2&? % ;:f; el e :
‘used at all saturation pressures between 0 and 200 psig. Ezample #: What pm drop should be used for the g 26 288 ?-;g 2%5] 75| 675 674| 950 378 | - 950 1,340 i
TABLES' FOR PIPE SIZING FOR LOW-PRESSURE  piping of a system if the measured length of the longest run - 101535 &5 hooo! 575 1,000 {1,400 | 740 11,420 | 2,000 | 825 | 2,000 2,830
18 500 ft, and the initial pressure is not to be over 2 psig? £ s ’ 950 | 1,680 12°350 |1,230 | 2,380 | 3,350 |1,360 | 3,350 - 4730 i
The basit chart, Fig. 22, can be used for sizing pipe o Solution: It will be assumed, if the measured length of the 2 3:3% 1,500 | 5300 oen 11,750 | 2:650 [3:750 (21250 | 3,800 | 5,350 [/500 | 5,350 | - 7,560 :
low-pressure systems. The values in Table 5 which are loﬁn ruz is 500 ft, that when the allowance for httings is 12/300 |2;200 | 3250 [s:000 [2500 | 4,000 [5,500 3,230 | 57680 | 8,000 |3;550 | 8/000 | 11,300 xk
‘taken from the basic chart provide a more rapid means of the equivalent length of run will not exceed 1000 fi. 4580 [3,350 | 4,500 [5,500 {3,750 | 5,500 |7,750 {4,830 | 7,810 {11,000 {5,380 {11,000 |.. 15,500 f]
selecting pipe sizes for the various pressure drops listed and P“!,':mew&%m&ml °°:f'l’:;°€v"$“'l:°fu‘°mégf‘p 7,880 ] ... ].... 19,680 ... ... 13'633 é‘:,% . zg’g i
for systems operated at 3.5 and 12 psig. The weight-flow  of 1 ps d.m(,{mp:; 1000 fi edmppﬂ. 100 it 12,600 | ... | ... 15,500 o P : . ’ &
;'am shown for 3.5 psig can be used for saturated pressures woullmbe“l)l p?:‘ g‘!;n.leng the m‘;‘ig)p were 05 psi, th 175 P s 350 404 H
rom 1 to 6 psig, sndthoseshownfntmps:gcanbeusedfor Per wou 005 psi. m-!B'-heplpecmﬂdbe 48 143 43 i
saturated - mm from 8 to 16 psig with an error not :‘u‘fff‘;.'f ‘l}‘ﬁ‘;.",‘f, ?pﬂng moﬁﬁﬁgeglﬁd sﬂf’fgpﬁ ;}; % ;;g m % ég % 1,2448 i
. drop could be checked by taking the longest line and u:r.;m!!y 375 815} . 375 | 1,000 375 375 ] 2,000 2,830 I
Both Eg 22 and Table 5 are for use where the flow of  calculating the equivalent length of run from the pipe sizes de- - 750 j 1,360 { ... 750 | 1,680 750 750 | 3,350 4,730 4
termined. If the calculated drop is less than that assumed, the F I
Table 6.... Steam P«pe Copadities for Low-Pressure Systems  pipe aize i3 all right; if it is more, it is probable that there are an = 2,180 2,680 5,350 1. 7,560 i
- {For Use oa Ore-Pio S7ek Systems or Two-Pipe Systems la which Condensote  UDuSual number of $ittings involved, and either the lines must be 1250 4,000 <1, 8000 . };% |
Flovws A + the Stoar Flow) mmgh:gs u;r lti.!t;:sculumn for next lower dmwll)umbu:z be ;.g g'g {;'4(1) . 27,300 i
This table & based on dat developed throo reh ivestigations of L0 resized. y, resizing une . s <. |19, .- . i
T Aarioon Sacety of Hosting, et b necessary. 12,600 15,500 - pLow |- 43,800 {'1
- Ak-Condifioning Enginesrs CHAR R
Copocily in Pounds per H TS FOR § G PIPE FOR HIGH-PRESSURE Table 8....Return Pipe Capadties for 30 Psig Steam “Yable 9....Return Pipe Ccpacfﬁes for 150 Psig Steam p
per Tour Many installations of heatmg systems for large industrial- ystems® y Syst?ms i
Two-Pips Systems OraFipe Syst type buildings have been designed for the use of high-pres- Copocity Exprassed in Pounds per Hour Capacity Expressod in Povads per Hour
A - i ‘sure steam, that is, without the use of pressure-reducing in Pressure—Psi i ]
Nominal y , : > 100 Ft i [} P —Ps 100 Ft in Leagth H
s-'n.h;:' Condemate fowing odiote :all:aﬁ. Sll:l:.]htfys‘?m usp:lly 1lxlwolve ‘f;b.e use of lll;.m[t’ heaters ,.i:;m Brop ta Presure—Pounds per 100 Ft in length Pipe Sire rop in 5 por n |
. o " | Rodiater r large up fan units with, blast eaungco rtssum ' . Inches 1 2 |
“Gaint stecm s::-':? “m‘ and ther on these systems vary from 30 to 150 psi. Te “ e o] # ! & % i % ;
.| vpfeed runouts - controlled by a modulating- or throttling-type thermostatm 156 282 360 465 560 890 E
Vertical | Horizontal connections b2 e 115 170 | . 245 308 365 3
ertied valve or by face or bypass dampers controlled by the air ) 230 340 490 615 730 1 23 % ' % 1 gég ;-g é';&
2 5 o o R -~ temperature in the room, fan inlet, or fan outlet. . i 485 1 710 {’23‘3 ;'ﬁg ;’% g} 1,070 1,58 ] 2,460 | 3,160} 3.800 | 6,100
Figs. 23, 24, 25, and 26 provide charts for sizing steam ! 790 1160 ) 1, » g L : g ' ’ ’
K _ _ piping for systems of 30, 50, 100, and 150 psig at various 2 1,580 | 2,360 | 3,200 | 4,300 | 5,050 2 2,160 { 3,300 | 4,950 6,400 | 7,700 | 12,300
l% 4 [ 1? 7 ; pressure drops. These charts are based on’ the Moody Frie- 2% 2,650 | 3,900 | 5,600 | 7,100 | 8,400 2% g,% g,% lg'% :8,700 g,% %,%
g 3L 9 20 16 16 tion Factor, which takes into account the Reynolds number 3 ;'8‘50 1;'(1;?8 }g'% }3’% g’% ’ g}‘ 0'600 | 14,400 | 22,300 | 28,700 | 34,500 | 55,000
;32 43 % % b= 18 and the roughness of the internal pipe surfaces, and contain g -200 1 10, i ' : R ! ’ ! .
: 2 2 the same information as the basic chart of Fig. 22 but in 8 4 10,200 | 15,000 | 21,600 | 27,000 | 32,300 4 13,700 | 20,500 | 31,600 40,50 | 49,200 8,50 |
26 ° 159 99 118 — 42. more convenient form. -5 19,000 | 27,800 | 40,300 3 3 5 . . ' , , ) 3
3 % | 20 - & Return pipe capacities given in Tables 8 and 9 are based § 6 31,000 | 45,500, 65,500 | 53,000 | 83,000 H 42,000 | 52,500 | 96,000 |125,000 [150,000 | 238,000 )
el o =2 % B O -4 on the following assumed pressures in the return piping: *® Nete: The above table is based oo steam st presvures of 0 to 4 peig- = Nate: The sbove tabia i basod on steam at pressures of 1 t0 20 pei.
.5 00| | = - 278 y . )
' Praszure in Ratura Line {Psig) 150-psig systems to obtain the values given in-Tables 8 and steam and condensate flow in the same dnrecuon use Mg psi
g é,gosg 1,400 — — 545 Presss Drop (b/100 Ft 9. The return-line pressures used were found by observation  drop (Table § or Fig. 22). ~
10 7,000 g'% - - R 30 S 150 pel System of The Babeock formula was used in this 2. Where gw riser nnwula are nol dnpped md}ol:e‘i:eam’ isnd
' . - — ow olso
{g g'% 13’% Z _ - a l}‘ %ﬁ ?h:dm:;um?‘&m;l?nxg:q;::ﬁ : lg‘;wr;;mr;tm? runouts where Lhe ume condition oceuu use ‘Table 6, Column
y ’ — — — . B
- 2 5 ;
Nota: Steam at an averags premure of 1 peig is vsed an & bass of caleulating }2 . SIZING PIPING FOR ONE-PIPE GRAVITY t.hg r&ﬁ&gﬂ:e Ta.bleme Col:mmn ng condensate back from
eapacities.
* Do not use Columa B for pressurs’ drops of ke than Ha pes per 100 ft of 1" 2 15” . SYSTEMS 4. For down-feed systems, the main ﬂl&lwhlchﬁdo not
quivalent run. Use Fig. 12 or Table § instead. 2 20 Gravity one-pipe air-vent systems, in which the equivalent G877 88Y radiator cnndenuw u:::.:s e o umn
) of run does not exceed 200 ft, should be sized by means Tfm:a &ﬁum"’g‘f;“" vales size stub connection, use




