larger pipes in the system while, in the &mall pipe sizes the
friction loss will usually govern the selection beeause the
velocwy is low compamd with friction loss. Velocity is the
governing factor in down-feed systems, where friction logs is

b Drily hot water requirements and demand characteristion vary with the typs
of hotel, The better clam hotel bas & relatively high dally eonsumption with a
mmmmmwm-h-udm,mbm-m
peak load.

©The increacing we of dishwasbers and lauadry washing machines in resi-

donces and requires of 15 gal pex diahwashar
chie 10.... Maximum Daily [24-Hr) Requirements for Hot 9% %0 &l per laundry wasber
Woter in Gallons usually neglected. Velocity in branches leading to pump
No. of Roows Number of Bathrooms tions should not exceed 5 fps.
\ 2 3 4 3 If the street pressure is too low to adequately supply up-
1 60y — | —( — | — per floor fixtures, means must be provided 1o increase the
g gg Il Bl B pressure. Amvltyt.mkon top of the building, a hydro-
e 50 i;o IR R pneumatic tank in the basement, or a booster pump may be
5 100 140 — ] —~ ] — used.
. ? }z }gg gg -] = dl:!o: u:lontml valvi ;:m a:jm]ab!:lsdl for installation at the
— -— indivis fixtures which, under conditions of varying pres-
““'::"’" g }g % ?ig %7560 = sure, automatically ad;ust the flow at the fixture to & pre-
Privote Homes 10 200 { 20 | 289 | 300 | — determmed quantity. By using these valves the dmgner may
1 — | 260 300 | 340 — (1) limit the flow at the individual outlet to the minimum
12 — 1280 | 325 { 380 | 4% suitable for the purpose, (2) hold the total demand for the
ﬁ" — | 3w ggg 223 500 system more closely to the required minimum, and (3) be
15 I 500 % ablewdem@themmngsyswmasawumw!ynxmpmm-
16 — | = { = | 540 { es0 ble for the requirements.
17 —{ = | — | 5% | 700
18 — | =] —{e»n]| 7w COOLING WATER PIPING
20 — (- | = % Water is very used in refrigerati t
= cooling towers, and other sumlx.r installations. In des:gmng
Room with basin.................. .. 10 the piping system of such installations, the principles of hy-
Room with g;:gmgt %  draulics, as already outlined, are employed. Nevertheless,
Hotets | 2 Rooms with bath.. 50  ‘there are scveral practical items having particular applica-
3 Rooms with bath 100 tion to cooling which are in the fol-
Public shower. . 200 lowing paragraphs. It is important that the designer be
150 fa.mlhar with t.hem
- 3 bellr ial, the problem of corrosion should
White collar worker N - ept in mmd fn prevent fa.llu.re ‘of the system. If the water
Office Bulldings | Other workers (per p(e‘:fnf)e raon) : 2‘3 is not severely corrosive, wrought-iron or steel piping may be
Cleaning per 10,000 aq ft. .30.0  used; otherwise, g alvanised-sieel Piping may be preferred.
If sea water is used as the ci , it is advisabl
Hospitots Perbed..................cooio .. 80-100  to use alloys such as admiralty metal in pipe and tubing. In

© The value for white-callar workers is for offics oocupancy only, pot indluding
aliowsncs for employees® unch rooms, dining rooms, ete. Bequirements for thens
areas should be ealcalated separstely.

mingerwon condensers where water is the cooling medium,
iron pipe is common]y employed
Water t used, ially in recircu-

IR A R 2 T YRR TN N

Table 12....

Hot Water Demand per Fixtures for Various Types of Buildings

Gallons of water per hour per fixture, colevioted ot o final temperature of 140 F

Aortoent | cup | Orm | Hospitat " Hotet Incustrict 521‘:-:, prpodte | sehoat | raca
1. Basins, private lavatory.... 2 .2 2 2 2 2 2 2 2 2
2. Basins, public lavatory..... 4 6 8 6 8 12 6 . 15 8
3. Bathtubs................... 20 20 30 20 20 . 20 30
4. Dishwashers*............... 15 50-150 ~| 50-150 | 50-200 | 20-100 PR 15 | 20-100 { 20-100
5. Foot basins 3 3 12 3 3 12 P 3 3 12
6. Kitchen sink 10 20 20 30 20 20 10 20 20
7. Laundry, stationary tubs...| 20 28 28 28 20 28
8. Pantrysink............ .. 5 10 10 10 10 5 10 10
9. Showers................... -] 30 150 225 | 75 75 225 30 30 225 25
10. Slop sink............... N 20 30 20 20 15 20 20
11. Hydro-therapeutic showers.. 400
12. Hubbard baths........... 7T 600
13. Leg baths. ... 100
14, Arm baths. 35
15. itz baths 30 ”
16. Continuous-flow baths. .. ... 165
17. Circular wash sinks_....... 20 20 30 20 30
18." Semi-circular wash sinks. ... 10 10 15 10 15
19. Demand factor............. 0.30 0.30 0.40 0.25 0.25 0.40 0.30 0.30 0.40 0.40
20. Btorage capacity facter®....| 1.25 0.90 1.00 0.60 | 0.80 1.00 2.00 0.7 1.00 1.00

+De should be takes from dsta far the model to be uaed, if this i known, Some models requize up to 400 gaf per br,

°&mdmmmkmtyhmvhbhmwdomndpsbour Btorage enpecity may be reduced where an unlimited supply of steam i available

% central street sieamn oyslem ot largs boiler plant.

= i
% 772 CHAPTER 56 1960 Guide Water Services 773
; Table 9....Fipe Sizes for Cooling Towers? Table 11.... Estimated Hot Water Demand Characteristics 1 systems. See Chapter 55 for mote detailed di 3 Y , require more water or produce a higher water tem-
: for Various Types of Buildings :fu:f,s ‘subject. P perature, or both. See also Chapter 40.
]- Pipe Sires (Nomina Inches) Mon . n regard to sssembly, cast-iron flanges or welded joints ,
: hfrrlm of c”rmc: somr v:/‘,:lm Hourly  |Duration é;:::;; Copacity sre to be prcferred {0 screwed joinis wherever possible. ESTIMATING HEATING LOAD AND
i . " letns 15 Torgar | Outtet from Trpe of building | Required |Ogmeed in| of Pesk |y g iotion {1 Retation Valves used in circulating systems may be of the globe, STORAGE CAPACITY
torr e to Day's | H to Day's | to Day's gate, or angle types. If water is the circulating medium, ]
L1 Use oo Use Us brass valves are usually used. However, if the circul The i daily and the maximum hourly hot water %
i, 3to5 10t 18 B¢ B medium is an electrolyte, such as brine, then it is preferable  demand form the basis for the selection of the heater and the
il Tto 15 Dot 2 md;z?' z?ﬂw 4,0 i 4 s 1 to use valves made of the same material as the piping itself.  storage tank.
i ot 8 ] 3 hgtels etc.be é‘hy?e The friction loss in the piping may be determined from For residential dwellings, a design value of about 20 to 30
i 25 8 234 4 Fig. 4 for fairly rough pipe. If the coolant is bnne, a correc- gal per (person) (day) may be assumed, but it should be
| 35 115 3 4 Office 2-3 1/5 2 1/5 1/8 tion fer the proper density must be made. Experi indi- d that the hot water used will depend primarily
:- & 170 3 4 buildings per day? cates that in sizing piping for cooling systems, a pressure drop on the number of persons in any house or apartment.
: 75 Factory 6 gal 3 1 2/5 1/8 of the order of 2 to 3 psi per 100 f% of pipe length and a Table 10 gives estimates of the maximum hot water re-
$ 25 5 6 buildings per day* fluid velocity of 3 to 8 fps, are within good ts in 24 hr in various types af buildings. These may
il 100 200 5 6 In the case of cooling towers, the amount of circulating be used for the number of rooms and bathrooms if the person !
! 150 450 5 8 Restaurants Vi /10 water is about 3 gpm per ton of reirigeration, when based on  count is not available. The values in Table 10 are not suitable H
d ) g 300 6 8 Restaurants 1/10 8 1/5 1/10 a design wet-bulb temperature of about 75 to 78 F. Table 9 for large buildings. For these the person count as a basis is b
i 0 8 8 3 meals/day gives pipe sizes frequently used for various sizes of cooling  better. . . i
! towers, assuming a hot water temperature of 95 F and s cold In estimating the size of hot water storage tank required, ;
’ m"ﬁ:" s 2 s 16 water temperature of 85 F? These conditions are typical of  and the heating capacity to be provided, either from the .
f piping. Veloeities exceeding 10 fps cause undesirable noise in o refrigeration plants, electrically driven. Systems operated by - boiler or from an independent domestic hot water heater,
i the piping system. This will usually govern the size of the AV P, condensing-steam turbines, or steam-operated absorption it is necessary to know the total qu&nmy of water to be &
t
+
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