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Table 9....Pipe Sizes for Cooling Towers® Table 11.. .. Estimated Hot Water Demand Characteriggiey
for Various Types of Buildings
| Pipe Sizes (Nominal inches) Max. [
Rated Tons of Cooling Woter | v:‘:; Hourly |Durati :Mgc Heoting
Rafrig. . -apoclly | Capexity
o o et to Tower | OUMSTEmm Typg of Buking | Raguid | Pymcnd? 18] o7 Pook iy ot ir R,
ower s
P& | 1o Day's | Howrs | 10 098 | to Day,
Parson Use Use Use
3tob 10 to 18 14 1%
Tto15 20 to 45 2 2 Bair?cnc% 20 to 40 7 4 1/5 17
. aj ments, T
: :56 z}; i hg:els, etc.be y‘"e
35 115 3 4 Office 2-3 gal 1/5 2 1/5 1
0 17 3 . bulldings | per days /s
Factory 5 gal 13 1 2/5 1
1‘7'; ﬁ : g buildings per day* / /8
150 450 5 8 Restaurants 1/10 1/10
200 600 [ 8 .
Restaurants 1/10 8 1/5 1,
250, 750 8 8 3 meals/day / o
. . 7 " Restauranta 1/5 2 2/5 18
piping. Velocities exceeding 10 fps cause undesirable noise in 1 weal/day
the piping system. This will usually govern’the size of the “ At 1O F.
larger pipes in the system while, in the small pipe sizes the ® Daily kot i d demand cb ics vary with the type

frict.ign loss will usually govern the selection because the
velocity is low compared with friction loss. Velocity is the
governing factor in down-feed systems, where friction loss is

of botel. Tha botter clase botel bas a relatively high daily consumption witha -

low peak load. The commervia) botel has a lower dally consumption but a kigh
peak load.
* The increasing use of dishwasbers and lsundry wushing machines in resi-

) . dences and requires of 15 gal pex d . . . -
Table !Q e Maxirmnvnv a(:aih./ %4‘[:';{5 Requirements for Hot and 40 gal per laundry washer, Ap;mrmm b 'znm Hospital | Hote! lndndmlpm moﬁf-' k:::;.a School | YMCA.
er - : . X
'n ot — usually ! d. Velocity in branches leading to pump — R I
No. of Rooms —! -;ubwnf . N should not exeeed 5 fps. 1. Basins, private lavatory.... 2 ‘ 2 2 2 2 2 2 2 2 2
3 .4 15 If the street pressure is too low to adequately supply up- 7. Basios, public lavatory:..-| 4 3 s | 6 8 12 3 . {15 | s
1 0| —| — | — - per floor fixtures, means must be provided to increase the
g ;g =l z-t=-1- pressure. A gravity tank on top of the building, a hydro- 3. Bathtubs.............. e 2 20 30 20 20 20 30
1 om| -]~ Poema tic tank in the basement, or 8 booster pump may be 4. Dishwasherst._............. 15 50-150 50-150 | 50200 | 20-100 15 20-100 | 20-100
g 120 | 160 mo' _ — Flow coré;ml valves are available for installation at the 5. Foot basins................. 3 -3 12 3 3 12 3 3 12
140 | 180 | 220 | — — individual fixtures which, under conditions of varying pres- . "
Aoc::uﬁ g }g gg g;g % = sure, sutomatically a.dm;t the flow at the fixture to & pre- 6. Kitchen sink..............|] 10 20 20 30 20 20 10 20 2
10 200 | 240 | 280 | 300 | — dewrpniped quantity. By using these valves the designer may 7. Laundry, statio tubs 20 28 2 28 : 2 28
Private Homss 1 1250 | 300|300 | — (1) limit the flow at the individual outlet t6 the mini il ikl :
- g — % gszg g 150 suitable for the purpose, (2) hold the total demand for the 8. Paptrysink...............] 6 | 10 10 10 e 10 5 10 10
- . 500 - system more closely to the required minimum, and (3) be
{; - = 2@ % % able to design the piping sy a5 ately B:'! s practics- 9. Showers.................... 30 150 25 | 75 75 225 30 30 225 25
16 — =1 Z | 0| 850" ble for the requirements. . . . 10. Slop sink................e 20 0 30 20 20 15 20 20
17 - — | — {580 : : -
A e e ek COOLING WATER PIPING 11. Bydro-therapeutic showers... 40
20 G S v B 0 Water is very frequently used in refrigeration systems, 12. Hubbard baths. ............ 600
cooling towers, and other similar installations. In designing 13. Leg baths . 100
10 the piping system of such installations, the principles of hy- L I b
g draulics, as already outlined, are employed. Nevertheless, M Armbaths.................. 35
2 Rooms with bath. .. © gp  there are several practical items having particular applica- "
Hotels 3 Rooms with bath. ‘00 tion to cooling installations which are outlined in the ﬁ:; 15. 8its baths. .. ... 30
Public shower. ... . lowil aphs. It is_ important * designer i K ;
Publie ghower : g fWI_ng p?f phs. lsAnnx?o that the' design 16. Continuous-flow baths...... 165 . ]
Slop sink................. .30 beIn choosing pipe material, the problem of corrosion should 12. Circular wash sinka........ 20 20 30 20 ’ 30
White-coll X on)s . - be kept in mind to prevent failure of the system. If the water 18, Semici —
Offcs Buidings Other:?r% rl::x:‘z;e ? pe(pemz np)e.ljs'cm) . z—g is not seve rel)t o ve, wiought-iron ar piping may be mi-circular wash sinks. ... 10 10 15 10 15
Cleaning per 10,000 8q ft. . . . . 30.0 used; otherwise, galvanized-steel piping may be preferred- 19. Demand factor........... .. 0.30 0.30 { 040 | 0.25 | 0.25 0.40 0.30 0.30 0.40 | 0.40_ -
. If sea water is used as the circulati dium, it is advisable . - -
Hospitals [ 80100 to use alloys such as admiralty metal in pipe and tubing. In 2. Btorage capacity factors....[ 1.25 0.00 | 1.00 | 0.60 | 0.8 1.00 2.00 0.70 17100 | 100
= The value for white-oollar workers is for office cocupancy oaly, not ineluding refrigeration condensers where water is the cooling medium, . N
tuneh roos, dini forbess 170D ipe is'commonly employed. o . e T e oo taken m&m’:ﬁﬂwu::éwu e s 35 Vol supnty of steas fa avallablo from
areas shogld be calculatod separataly. Water treat; is 1y used, lly in recircu-  centrad strest, steam ayatem or large boiler plant.

ater Services

.ng systems. See Chapter 15 of the 1961 Guipe Axp DaTa
]jobK for more detailed discussion of this subject. .

. In regard to assembly, cast-iron flanges or welded joints
uﬂ 10 be preferred to screwed joints wherever possible.

" Yalves used in circulating systems may ‘be of the globe,
gle, OF angle types. If water is the circulat.ing.mefhu_m,
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systems, require more water or produce a higher water tem-
perature, or both. See also Chapter 40.

ESTIMATING - HEATING LOAD AND
STORAGE CAPACITY

daily and the maximum hourly hot water

valves are usually used. However, if the
(um is an_electrolyte, such as brine, then it is preferable
to yse valves made of the same material as the piping itself.
" Abe friction loss in the piping may be determined fram
Fig, 4 for fairly rough pipe. If the coolant is brine, a correc-
tan for the proper density must be made. Experience indj-
cates that in sizing piping for cooling systems, a pressure drop
of the order of 2 to 3 psi per 100 ft of pipe length, and a
fnid velocity of 3 to 8 fps, are within good practice.

In the case of eooling towers, the amount of circulating
water is about 3 gpm per ton of refrigeration, when based on
o design wet-bulb temperature of about 75 to 78 F. Table 9
gives pipe sizes frequently used for various sizes of cooling
towers, assuming a hot water temperature of 95.F and a cold
water temperature of 85 F* These conditions are typical of

igeration plants, electrically driven. Sy P d by
condensing-steam turbines, or steam-operated absorption

The i
demand form the basis for the selection of the heater and the
storage tanlk.

For residential dwellings, a design value of about 20 to 30
gal per (person) (day) may be assumed, but it should be
remembered that the hot water used will depend primarily
on the number of persons in any house or apartment.

Table 10 gives-esti of the i hot water re-
quirements in 24 hr in various types of buildings. These may
be used for the number of rooms and bathrooms if the person
count is not available. The values in Table 10 are not suitable
for large buildings. For these the person count as s basis is
better. . .

In estimating the size of hot water storage tank required,
and the heating capacity to be provided, either from the
boiler or from an independent domestic hot water heater,
it i3 necessary to know the total quantity of water to be

Table 12..... Hot Water Demand per Fixtures for Various Types of Buildings
Gallons of water per hour per fixture, cafculated af o final temperature of 140 F




