Hose Selection
Chart

How to use chart: Locate the hose 1.D. required and move
to the right to the correct pressure. Then move up or down
in this column for data on material, temperature, etc. to
quickly determine whether the hose meets your require-
ments. For complete information on any hose refer to hose
catalog page number at bottom of column.

A WARNING

Selection of Hose: Selection of the proper hose for the
application is essential to the proper operation and safe use
of the hose and related equipment. Inadequate attention to
selection of the hose for your application can result in hose
leaking, bursting, or other failure which can cause serious
badily injury or property damage from spraying fluids or fly-
ing projectiles. You should carefully review the information in
this catalog.

Transmission | Transmission Geasi
| Etec. Fuel | . Air& Oil Coaler, | Qil Coaler, | Agriculture | ,. ' ]
Fuel & Oil Tnfac. Air Brake Hydraulic Diesel Fuel, Fuel and & Food Air &Water | Air & Water Purgogalmr
Air Brake | Diesel Lines :
NMMA = DOTAI | DOTAN DOT Al = FDA, NSF 51 = = (m?il::w:
J1402 J1402 Type J1402 Type
30R7 1 ‘30R9 Type A All All | J1019 - - - -
a0'F 30°F -a0°F 55°F +25°F | Seepage | -ID°F a0F
STSE | s28F | 2000 | Seepaged2 | Seepagedd | gpn +150°F 3 +150°F +212°F
Fluoro-
Nitrile elastomer EPDM Nitrile CPE Clear PVC EFDM PVC Nitrile
Veneer
) Multi . } . .
1 Fiber MultiFiber | 2 Fiber ; 2Fiber | Multi Fiber | 2 Fiber 1 Fiber
Braid s Braid Braids 2Fiber | TWireBraid | i Spiral Spirals Braid
" | Neoprens |
Hypalon®! | ECO EPDM | FiberBroid | FiberBraid | FiberBraid | Clear PVC | Red EPDM | Red PVC \n:l;m:’r'we
{eolors)

100-103 100-103 9299
165 139-146 9299 163183 | Tl =
218219 206-208
206208 89 214217 | w0 230-235 154 156 219273 - 209-211 |
L Hypalen® is a registered trademark of “*A70°F.

DuPent 1 When used with ‘U’ Series Ends

“Naot NMMA approved.
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Hose Selection
Chart

11When ysed with 'U" and 'S5’

*TALI0°E

m WARNING

Selection of Hose: Selection of the proper hose for the
application is essential to the proper operation and safe use
of the hose and related equipment. Inadequate attention to
selection of the hose for your application can result in hose
leaking, bursting, or other failure which can cause serious
bodily injury or property damage from spraying fluids or fly-
ing projectiles. You should carefully review the information in

this catalog.
- . Air Cond.
Hydraulic Air Cond. 5
AirTool : ' General General RaDda, Fuel Oilf
Bwater | SCton | AWWAIEr | purpose | Purpose LEG: Fube mz& | wrcia, Lube
H R22, R4OTC
USCG ABS USCG ABS NMMA
- MSHA N - WSHA 2 MSHA = = USCG
B 100RE B R _ _ 842, | J2064Type | J2064Type | oo
J194211 100R6 C, Cl-1 E Class 1
-40°F a0°F -20°F ” -40°F -40°F -40°F [ aF
HIB0F | +212°F R Rl I +300°F s212p | Seepagedl | 2XFAITF | pppp
) Rubber/ ;
Nirile | Nitie | Medied Nitrile: Nitrile Nitrile Nitrile Nylon/ | POvamIde | e
neer
| Rubber |
t“‘::"‘ Z&sz‘_:'i“ 2 Fiber 1 Fiber 1 Fibor 1 Fiber & 1 1Fibor | 1 Fibar B:;?:;'ﬂ 1Wire 1
el o Spirals Braid Braid S.5. Braid Brad | Bwd | oSO | Fibor Sraid
Red Blue Rubber | Butyl & 5 Blue
Vinyl | Neoprane | Modified | FiberBraid | Neoprens | Fiber Braid | Neoprene larobutyl
Nitrile Thermoplastic | Perlorated Neoprena
500
300 350+ 350 350 400 500"
300 as0 350 350 400 400 500
300 350%* 250 350 400 500
350 400 500
300 300°* 350 350 400 350 500 500
350 350 350 500 500
300 30011 250" 350 350 500
300 25011 200 500
225 200tt
225 150
100
e | N hagg - - 100-103 92.99 139146 15138 100-103
184-196 156 155
184198
! .
206-208 20 | 218-219
s 3 - 200211 209211 i 208 - 230235

1 When used with 'LI' Series Ends

*Not NMMA

EATON Weatherhead Hose Assembly Master Catalog W-HYOV-MC002-E November 2003

approved.



Hose Selection

Chart

ﬁ}. WARNING

Selection of Hose: Selection of the proper hose for the
application is essential to the proper operation and safe use
of the hose and related equipment, Inadequate attention to
selection of the hose for your application can result in hose
leaking, bursting, or other failure which can cause serious
bodily injury or property damage from spraying fluids or fiy-
ing projectiles. You should carefully review the information in

this catalog.

Hydraulic/

Steel Braid

General High High Power Truck & | Hydraulic/ %gﬁﬁc?v:} AB &
: ud?:u’:iac T;T; Cariaab .;"IL";' Stearing | HYdraulic | pouiic | Airsteam Static Hydraulic | Hvdraulie
4 Dissipating
Liner
USCG
USCG DOT Al ABS DOT+
mera | ooTal = potal | — usa | OO FOA - | AB8DOT | msua
|
J1g42n, "T‘:;z B Jacz | J188 | J1sa2nn | J1a02 Al B B el
100R3 0 TypeAl | Type2 | 100R1AT |  100RS e
40°F See 40°F See -40°F 40°F | Seepage | -BSF -85°F i | A0F
+212°F | paged3 | +200°F | pagedd | +250°F | +212°F 48 +450°F +450°F oRege +212°F
Nitrile | Nitrile | Nylon 11 CPE | Neoprene | NitrileD Nitrile PTFE PTFE CcPE Nitrile
1 Fiber 1 Etoer
2Fiber | g t'ee | 1Fiber &1 | 2Fiber | 1Steel | 1Fiber& | 1SS | oo | 1Fiber&1 | 1 Steel
Braids S| Braid Wire | Braids | Braid | SteelBraid | Braid - Steel Braid Braid
Brald Braid
Fiber Fiber 4 A Stainless Stainless Blue Fiber Neoprene
Neoprene Braid Polyurethane Braid Neoprene | Neoprene | Fiber Braid Stesl Braid Braid (Perforated)

163183 | 100103 | o299 — | esaes | 80| w0103 | szen 92.99 100103 | 100103
218-219 218219 218-219
= 230-235 - | = 22225 | 530.935 = = 20238 | 230.235

+Sizes -4 thru 12 only,
Size -4 inner tube Neopreng.
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& WARNING

Selection of Hose: Selection of the proper hose for the
application is essential to the proper operation and safe use
of the hose and related equipment. Inadequate attention to
selection of the hose for your application can result in hose
leaking, bursting, or other failure which can cause serious
bodily injury or property damage from spraying fluids or fly-
ing projectiles. You should carefully review the information in

this catalog.
Hydraulic Ag_ Hyd frossure | A8 HYd- Hydraulic
jon- Hydraulic | Syd. | Hydmulic | WSO gy, | Hydraulic | Hydraulic Non- Hydraulic
Conductive Synthatic Synthatic Conductive
MSHA, |
USCG, 150
- - MSHA | 14363, EN | MSHA — USCG MSHA - EN ":58“’“ En “:TW“ |
853Type |
18N
Jisazn, ssaan, 1008 Non-
Wory 19087 = 100R1 AT = = wRT? | T Cond. WpRe
a0 40F apF 40°F See 5°F 40T ’
200°F 4200F | 42809 | 4212°F | PageBs | sz0F | SeePemeSS | pgpp | Seepege S8 | Seapagess
Nylon 11 Nylon 11 | Hytrel®1 Nitrlie Nitrile | Hytrol®1 Nitrile Nitrile Nylon Nylon
2 Fiver 2Fiber | 1 5Stel 15wal | 15tesl TSteel | MultiYam | Multi Fiber
Braids Braids Braig | | SteelBraid | gy Braig | ' SteelBroidt | gy Braids Braids
Blue Abrasive Black
Pni?;:g\ina Polyurothane | Neoprene | Vinyl Nitite | Vinyl | TS | Meoprane | Resistant | , OO | Polyurathane
Nitrile Nylon v Perforated
5000 5000
2750 2750 3000 3265 3000 3000 3045 3000 5000 5000
2500 2500
2250 2250 3000 2610 3000 3000 3045 3000 4000 4000
|
2000 2000 3000 2320 3000 3000 3045 3000 3500 3500 |
1885 3045 3000 |
1250 1250 1525 3045 3000 2250
2250
1000 1000 1275 | 3045 3000 2000 2000
180 147-153, 160 147153, 160
92:99 9209 | ot | wraee | wris3 | is3as 163183 163-183 104-108 104-108
184-196 184-198
240-241 240-241 = = = = = = = =

1 Hytrel® ia a registered trademarks of Dupont.

1 2 steel braids, sizes -8 thru -16.

1 Steel braid sizes -4 thru -12, 2 steel braids sizes -8 thru -15.
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& WARNING

Selection of Hose: Selection of the proper hose for the
application is essential to the proper operation and safe use
of the hose and related equipment. Inadequate attention to
selection of the hose for your application can result in hose
leaking, bursting, or other failure which can cause serious
bodily injury or property damage from spraying fluids or fly-
ing projectiles. You should carefully review the information
in this catalog.

LowTem Very High | VeryHigh |  Vary High
Hydrautic | dr:mfn‘ Hydraulic Hydraulic Hydraulic | Hydraulic | Pressure Pressure Pressure
Hydraulic Hydraulic Hydraulic
WSS || wormnine | KowemeN | US| wea | wewa | NS08 | useo
Type 25C 853, Type 25N '
J1942 B 11942, Code H, | J1942/1,100R2 | J1sd2n, B B 1942, Jgazn,
100R16 100016 AT 100R2AT 100R12 100R13
40°F &7 ) a0F a0 a0F -Ap°F
LIF HTEF Siepege Sesipaguis SN2 +2F +212°F 250 | Seepagedd
Nirila | Synihetic Nitrile Nitele Nisilem | ST | e | Neoprene | Neoprene
2 Steel 2 Steal A ) 2 Steel 2Stel | 2Steel | MultiSpiral | Multi Spiral
Braids Braids 28tcelBraids | 28teelBraids | By | projggm | Braids Sweel | Steel
Neoprene 5;:::? Vinyl Nitrile Vinyl Nitrite Neoprene | Neoprene | Vinyl Nitrile | Hypalon® EPDM
5000 5000 5800 5800 5000 |
1000 4000 4800 4800 4000 3500 |
3500 3500 4000 4000 3500 3500 4000 5000
2750 3630 3630 2750 3500 4000 |
2250 2250 3120 3120 2250 3500 000 4000 5000
— ‘
2000 2000 2400 2400 2000 3500 | 4000 5000 |
= — \
| |
1625 1625 | 3000 5000 |
1250 E 2500 5000 |
| !
= S
125 2500 5000
147-153, 160 147153
163-183 163183 197-204 197.204 T e | 163183 | a3 184196 bigl]
184-196 184196
- - - - 240-241 - - - -

A Size -4 inner wbe Neoprene.
** Size -12 thru -20

W 2 Steel Braids -06 thru -12. 4 Steel Spirals size -16.

B EATON Weatherhead Hose Assembly Master Catalog W-HYOV-MC002-E November 2003
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& WARNING

For important safety infor-
mation concerning hose
selection, see page 1 of this
catalog.

There are several factors
which affect selection of a
hose sized such that it will
provide the desired rate of
flow at the required pres-
sure; these are:

* Hose size

* Hose length

* Hose ends

* Material conveyed
* Bends

* Static head pressure

Hose Size

Undersized pressure lines
produce excessive pressure
drop with attendant energy
loss and heating, and under
sized suction lines cause
cavitation at the pump inlet.
Oversized hose assemblies,
on the other hand, are
excessively costly and gen-
erally too heavy.

In selecting hose for hydrau-
lic systems, the following
empirical values can be used
to achieve minimum pres-
sure drop consistent with
reasonable hose size

(see Chart 2):

Velocity of pressure lines7
to 15 ft./sec.Velocity of short
pressure lines to 20 ft./sec.
Velocity of suction lines 2 to
5 ft./sec.

To use Chart 2, lay a
straight-edge across the
chart as shown by the dot-
ted line. To minimize pres-
sure drop, always use the
next larger size hose shown
if the line passes between
sizes listed.

Hose Length

Chart 1 gives the pressure
drop in different-sized hoses
based on hoses of 100-
foot length, and is based

on water as the material
conveyed. For hoses of a
different length, these val-
ues must be corrected. For
example, a 100-foot length
of 1/2" hose causes a pres-
sure drop of 100 Ibs.fin2 at
a flow rate of 10 gal./min. If
the hose in question is 50
feet long, the pressure drop
derived from Chart 1 must
be corrected by multiplying
the value by the ratio of the
actual length to 100 feet, or
50/100, or 0.5. Therefore,
the actual pressure drop
caused by a 50-foot length
of 1/2" hose, at a flow rate
of 10 gal/min., is 50 Ibs.fin.2
(0.5 x 100 = 50 Ib.fin.2).

Hose Ends and Fluid
Conveyed

In most cases, the end fit-
ting openings are slightly
smaller than the hose itself.
However, this varies widely
with hose end designs
from ‘full-flow’ ends which
have the same 1.D. as the
hose, down to as much as
1/8" smaller |.D. than the
hose bore. To allow for this,
assume a 10-to-15% greater
flow rate than actually mea-
sured in the system when
determining pressure drop

Chart 1 is based on water as
the material conveyed, and
for other fluids it is neces-
sary to correct for the differ
ence in specific gravity and
viscosity. Chart 3 lists com-
mon fluids, their specific
gravities, viscosities, and
corresponding correction
factars

EATON Weatherhead Hose Assembly Master Catalog W-HYOV-MC002-E November 2003

To determine the pressure
drop for a specific fluid, first
determine the pressure drop
from Chart 1 for the hose
length then divide this by
the correction factor found
in Chart 3.

For example, the 50-foot
length of 1/2" hose just de-
scribed had a pressure drop
of 50 Ibs./in.2 at a flow of 10
gal./min. of water. To deter-

mine the pressure drop if #2
tuel oil is the material con-
veyed, divide by 0.752 (from
Chart 3)...50 + 0.752 =

66.5 Ibs.fin.2 pressure drop.
If, on the other hand, the
material conveyed is Type #3
gasoline, the pressure drop
would be 50 + 1.19 = 42
Ibs.fin.2

CHART 1. Hose Flow Rate vs Pressure Drop
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Hose Selection
Chart

& WARNING

For important safety infor
mation concerning hose
selaction, see page 3 of this
catalog.

Bends

If a hose of a given length is
bent, the pressure drop will
increase by some definite
amount...the sharper the
bend and the smaller the
radius of bend the greater
the pressure drop. The
effect of a bend may be
neglected if it is slight or if
there are but few bends in a
long length of hose. This is
because the additional pres-
sure drop caused by these
bends is not significant
when compared to the total
pressure drop.

However, a dock hose may
have four sharp 80° bends
in a 25-foot length, and if
pressure drop is important,
these bends must be con-
sidered because they consti-
tute a significant portion of
the overall pressure drop.
The curves in Chart 4 show
the effects of resistance due
to 90° bends. This data can
also be used as a guide for
smooth bends less or great-
er than 90°, For example, a
45° bend has about 4/10 the
resistance of a 90° bend.

Problem: Determine the
equivalent length, in terms
of hose inside diameters,
of a 90° and a 180° bend
whose relative radii are 12
inches.

Solution: Referring to the
"total resistance curve,” the
equivalent length for a 90°
bend is 34.5 hose diam-
eters. The equialent length
of 2 180° bend is 34.5
diameters for one 90° bend,
18.7 diameters for resis-
tance due to length, and
15.8 + 2 diameters for bend
resistance. Adding these
345 187 and 158 + 2 =
61.1 diameters for a 180°
bend.* Note that this loss is
less than the sum of losses
through two 90° bends
separated by tangents.

Static Head Pressure

Static head is the differ
ence in height between the
inlet and outlet ends of a
hose. Before using Chart

1, it s necessary to correct
for static head pressure
because the values in Chart
1 are pressure losses due to
friction only.

To correct for static head
pressure, the difference in
height is determined and
multiplied by 0.433 to con-
vert the head to an equiva-
lent pressure in PSI (one
foot of water exerts 0.433
PS| pressure).

If the inlet is higher than
the outlet, the pressure
equivalent is added to the
pump pressure. If the out-
let is higher than the inlet,
the pressure equivalent is
subtracted from the pump
pressure. In both cases, it
is assumed that the pump
pressure is the pressure
available at the inlet end and
that the pump is outside of
the hose system.
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CHART 3. Fluid Flow Correction Factors

Installation Design

Hose should not be twisted
or put in tarsion either dur
ing the installation or while
in service, Sharp or exces-
sive bends may cause the
hose to kink or rupture.

Be sure to allow enough
slack to provide for changes
in length which will occur
when pressure is applied.
This change in length can
vary from +2% to -4%.
Design the installation so
the hose assembly is acces-
sible for inspection and easy
removal.

Bend radius is important.

A good working rule is that
the minimum bend radius
should be five or more times
the 0.D. dimension of the
hose.
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CHART 4. Resistance of 90° Bends
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*Ina continuous bend of 180 degrees the
second 90 degree bend produces appraxi-
mately one-half the resistance of the first
bend,



