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HORSEPOWER NEEDED TO RAISE WATER TO VARIOUS HEIGHTS
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Sodium hydroxide, N || 14.0 |Ammonia, N 11.5
Sodium hydroxide, 0.IN__|[ 13.0 |[Ammonia, 0.IN 111
Sodium hydroxide, 0.0IN_|[ 120 Ammonia 0.01N — J[106]
Potassium hydroxide, N__|| 14.0 [[Potassium, 0.01N Y
[Potassium hydroxide, 0.IN || 13.0 l@ma (saturated) ][ 105
Eotassm_rg hydroxide, 0.0IN]| 12.0 [Sodium sesquicarbonate, 0.IN]} 10.1

[Sodium metasilicate, 0.IN_|[ 12.6 |[Ferrous hydroxide (saturated) | 9.5 ||
|Lime (saturated) 12.4 cium carbonate (saturated) || 9.4

Trisodium phosphate, 0.1IN | 12.0 |[Borax, 0.IN 92
|Sodium carbonate, 0.1N 11.6 ||Sodium bicarbonate, 0.1IN 84

T BIOLOGIGAL MATERIALS

Blood?plasm%umailm 7.3-7 SIW_@_mal contents, human [4.8-82
Spinal fluid, human ____|[7.3-7.5|[Feces, human 4.6-3.4)
Blood, whole,dog ___ [6.9-7.2|[Urine, human 48-84
[Sativa, human s 75|Milc human— [6.6-7.6]
[Gastric contents, human _ |[1.030|[Bile,human  |6.8-7]
~ FOODSTUFFS
pples —lr9-33|Mmitk, bovine l| 3-6.6
Apricots _' 3.6-40[Olives B.6338
Asparagus 5.4-5 8|[Oranges 3.0-4.0
Bananas 4.5-4.7 [()_ysters . 6.1-6.6
Beans 5.0-6.0|[Peaches :__ 3436
Beers 4.0-5.0|[Pears 3.6-4.0
Blackberries | 4.9-5 5|[Peas : 58-6.4
read, white 5.0-6.0|[Pickies, sour 3.0-3.4






"~ FOODSTUFFS CONTINUED _

Beets " |a9-5.5|picikdes, dill |f3.2-3.£[
Buter  |[6.1-6.4|[Pimento — Jlas52]
[Cabbage 5254Plums [283.4]
»lCarrots B 4.9—5.3f[l—’otatoes‘_ T j 5.6-6.0|
Cheese 4.8-6.4|[Pumpkin — as-s2]
Cherries 3240 |@§pberries ' 3.2-3.6
[Cider [2.9-3.3|[Rhubarb 3.132
Com — lev-es|samon 6163
[Crackes  [l6.5-8.5|[Saverkrant 34-36
Dates  [6585|Shrimp Jl6:8-7.9]
Eggs, fresh 76-8.0|[Soft drinks 2.0-4.0]
Flour, wheat [5.565|spinack — 51-57
]Gooseben‘ies l2.8-3.0 Squash L 50-5.4
Grapefruit  |3.03.3|[Strawberries ~ Io3s
Grapes ] [3.5-4.5|[Sweet pot;t-oes _;: 53-5.6
Hominy(lye) =~ ||68-8.0|Tomatoes = |[4.0-44]
Jams, fruit 3.5-4.0]Tuna _ 5.9-6.1
Pellies, fruit ______|[2.8-3 4ffTurnips [5:2-5.6]
Lemons___ l ):"2 2-?_] 4|[Vinegar _LJ_ l|2.4-éz|
Limes —|nsz2ofwater, diinking ~ Jl6.5-8.0
leisirmp-;_ .__r 6.5-7.0{(Wines I —_Ifzm

EI—I Value“ Matenal of Construcnon ] '
r Oto4 "—orrosmn Resistant All_gz Steelsl
| 410 é_" All Bronze |

| 6t08 | Bronze Fitted or Standard Fittedl

| 8to 10 | All Tron |
|_10 to 14 | Corrosion Resistant Alloys I







The affinity laws express the mathematical relationship between the
several variables involved in pump performance. They apply to all
types of centrifugal and axial flow pumps. They are as follows:

1. With impeller diameter, D, heid constant:
A 1 M
@z N2 Where:

g Hi_ [&]“
H2» N2

c. BHPy (!5’_1)

Q = Capacity, GPM

H = Total Head, Feet
BHP = Brake Horsepower 2

N = Pump Speed, RPM B. H [D 1]

A.

SYMBOLS
GPM = gallons per minute
CF8 = cublc feet per second
Lb. = pounds
Hr. = hour
BBL = harrel (42 gallons)
Sp. Gr. = specific gravity
H= head in feot
pst = pounds per square Inch
in. Hy. = Inches of metrcury
bv = velocity head in feet
V= velocity in feet per second
g = 32.16 ft/sec” (acceloration of gravity)

A= area in square Inches
i1D. = inside diameter In inches
BHP = brake horsepower
EN. = pump efficlency expressed as a decimal
Ns = specific speed
N = speed in revolutions per minute

v = peripheral velocity of an Impeller In feet per
second

D = Impelter in Inches
Ne = crilical speed
f= ghatt deflection In inches
P = total force in ths.
L = bearing span in inches

m = constant usually between 48 and 75 for
pump shafts

E = modules of elasticity, psi — 27 to 30 miilion
for steel

FORMULAS
0.002 x Lb/Hr
GPM = Sp. Gt
Lba./Hr,
GPM = 550 x Sp. Gr

GPM = 448 x CFS
GPM = 0.7 x BBL/Hr.

= 231 X pai
~ 8p Gr
H= 1138 xin Hg
T Sp. Gr.
2
b ¥ - o138 v?
g
Ve GPM x 0.321 - GPM x 0.408
) A (LY
BHP = GPM x H x §p. Gr.  GPM x psl

3060 x Eft “ 1715 x EX
.GPMxHxSp.Gr.

Bff. = =080 x BHF
~ 141.5
Sp- Gr. = 1315 x degnees AP.L
187.7
Ne= =0
g= P
mEil
NvY GPM
My =~y .
H
2
= Y.
H=x 25

DEG.C= (DEG.F -32) x5/9
DEG.F= (DEG.C x 9/58) +32






