Hydraulic Test Kit Instructions

’;9 PENTAIR 3430-0650

HYPRO® o B

Hypro’s Hydraulic Test Kit is designed as an invaluable tool for obtaining critical information when attempting to diagnose
insufficient spray performance at the boom of your sprayer.

Kit consists of:
1. One Pressure Test Fixture with a 3000 PSI pressure gauge, 20 GPM in-line
flowmeter and 1/2” Pioneer Quick Disconnect Couplers.

2. One Return Test Fixture with 3000 PSI pressure gauge and 1/2”
Pioneer Quick Disconnect Couplers.

3. One Hydraulic Motor Test Fixture with 1000 PSI digital pressure gauge.

4. Set of 3/4” Pioneer Quick Disconnect Couplers.

Installation and Operation:

1. Prepare tractor and sprayer for testing by idling tractor for 10 to 15 minutes to warm up hydraulic oil and filling
sprayer with enough water to run the pump safely.

2. Run the pump for several minutes to warm up hydraulic motor. This will give you a more true reading of how the
pump will perform in the field.

3. Insert Pressure Test Fixture into pressure line on the tractor. The
tractor port to be used is noted by cylinder in retracted position.
Using this port allows the operator to turn the hydraulic-driven
pump off by going to the float position instead of the neutral
position. This is very important so that trapped pressure doesn’t
occur within the hydraulic motor and damage hydraulic motor
oil seal.

4. Insert Return Test fixture in return line on tractor to measure
back pressure. High back pressure is detrimental to the
performance of the pump. High back pressure robs the hydraulic
motor of the potential energy to do work.

5. For improved back pressure measurement, use Hydraulic Motor
Test Fixture installed as shown below.

)

Remove Tank
Fixture and Screw
into Test Fitting

Follow the Centrifugal Diagnostic Flow Chart to determine course for corrective action to improve pump performance. If you
have any questions, call the Hypro Technical/Applications Dept. at 800-445-8360.



ON

( A

9026 10 €026 104 Heyd

‘19)9W0oYoe)
> ojoyd yum N dy ainses|y
\_ J
4 )\
“UOI}IpUOD Jo-Inys je ainssaid
» dwnd wouy NdY dulwisleg
\_ J
*uolIpuod
yo-1nys je dwnd jo ainssaid pue
Jojow Jo Moy} oljnelpAy ainseaw
pue ¥y 3s8 1 dlinelpAH asn
S3A

A}
19 oljnelpAH
e aAey noA oQg

S3A

-ab.Je| 00} 8q Aew azIs I0jow ‘SwWalsAs

Bunesuadwoo-ainssaid yum siojoesy uQ

‘987 10 OlinelpAH Mo

aouewlopad dwnd uo ainssaid
}O-JNys painseauw je [spow
dwnd |eysepad 1o} NdY dn 007

‘lopowl

InoA Jo} peyd souewlopad dwnd
uo ainssald yo-inys dn 3007

dwnd yo-inys painseasw

¢Ho-1nysje Apesjs
ainssald dwnd s|

‘pasoo AjIny aq
pinoys malos ssedAq
Jojow dlneipAy pue
uoneyibe uonnjos
:9]ON "UONIPUOD JO
-nys je dwnd uny

‘pawd Ajjny Jou dwng

o 4

-sosned a|qissod
10} 3994

iApeals
ainssald s|

A

S3aA

¢ainssaid

10} INdY @1eudosdde
1e Buiuuni dwnd s)

aouewlopad dwng moT

JO 90IN0S BUIWLIB)E(

ueyg moj4 ansoubielq jebnjiiuag



NI
|0J}U0D BANOUISOY

Jajow
MOJ} DAIOUISOY

Moy} ybiy Joy 8zis
S0y 9AINOL)SOY

S99} @ SMOQ|9 JO
Jaquinu 8AISSeoXg

-douq ainssalid
sI siy] ‘ainssaid
dwnd wouy aunssaid
wooq joesgns
‘wooq je pue dwnd
je ainssald uonnjos

Ja}ji4 woog

'suonoLsal
anowal ISd s¢ > aInses|\ "UolIPUOD
10 SZIWIUIN moy-ybiy 1e duind uny

¢Ybiy doup
ainssaid s|

‘suofjol}sal —— ISd gz<

10} 39349

%o8yQ Aouaioly3
wa)sAg mo|4-ybiH -

\_ asoy jajul ui Jie paddel ]

asoy ja|ul
Buoj Jo asoy pesde|j0)

Ja||@dwi usyouiq Jo
J8[j@dwi Ul uondNIISqO

uonoNJISqo Jojul yue |

"WINNOBA }8|ul 8Inseaw
10 suonoL}sal
19]ul 1o} %28y

wnnoep (OH Gl+)
ybiy Jo punoy uonoNIsqO

303y
wasAg 19|u] dwng

‘suoloLlsal
oy [€ ST

ueyg moj4 ansoubielq jebnjiiuag



ISd 000¢ <

ozI1s

Ja]dnoo asealouy|

Ja)|y o1nelpAy

J0jJoel} 80IAIeS

-ainssaud xoeq
ollnelpAy aonpay

ISd 000¢ >

¢ainssaud oljnelpAy
8|qejieAe a8y} s! Jeyp

dwnp o814 8sn

‘ainssaid A|ddns
woJy ainssaud

%0eq J0esans

‘ainssaud 3oeq

olnespAy
ainsea\

ISd
000¢

L S3A

2Jojow juswaoe|dsip
Ja|lews yym
dwnd e asn noA uen

S3A

¢ Sjuswalinbai

Josw douewlopad
olnelpAy

J0)oel]} S80(]

‘suofjeoyioads Aiojoe} Jojoel)
ay} Ul Jo apIng olnespAH
u| wajsAs Jojoed Jo salyjiqeded
MO} o1inepAy dn 007

U

ON

¢anoidwi

S3A ainssald pig

¢@inssaud ISd
olnelpAy 0002 —
8y} sl 1eym >

“Jojowl
0] A|ddns
[10 %9840

*J0]0W dlnelpAy
1e moj} olnelpAy
pue ainssaid
|I0 8inses|\
"UOIIPUOD MOJ}
ybiy 1e dwnd uny

Bumes wejsAs
alnssald Jojoels} Mo

sJ9|dnoo asoy
SQAI}OLIISaI BZIWIUIA|

|_ SOAJBA [0J3U0D ANONS

syibua| asoy aAISSa0X]

Jajewelp
asoy ajenbapy

juey ul Alddns |10

Yooy wa}sAg olnespAH

ueyg moj4 ansoubielq jebnjiiuag



660. 1219 002
1£89 €159 061 Isd
3/G9 LLe9 08l 00¢ 06L 08l 0ZL 091 0SL O¥L 0O¢L OcL OLL OOL O6 08 0L 09 0S5 O 0 0C Ol 0 .
8ec9 G119 0Ll

¥ 00¢
9019 GZ6S 091 3
188G LE1G 05}
869G 815G ovlL ¥ oost
9EYS ¥SES o€l 1 000z
112G €G1G ozl \ ]

¥ oose
086V ZreY oLl \ ]
0vZb 617 001

] Py ©
88vY 8/vY 06 T oose 3
\zzy 6lLey 08 R
9€6¢€ 8€6¢ 0. \ ]

¥ oosv
0€9¢ L€9€ 09 m

¥ 000
L0ge 962¢ 0S 3
Y62 162 0¥ I 00ss
8562 1€G2Z 0¢ \\ $ 0009
gelz ¥602 0z -
NdY WNdY | Ho-inys \ ] 0001
09026 | Oe0c6 | @isd INdY 99026 — Wd¥ D£026 —

(mol4

ON) uoiipuo9 yjo-inys ©® Nd

uolpuo) HJo-jnys je paadg Jgjjodw] pue ainssaid dwng

ueyg moj4 ansoubielq jebnjiiuag



Ndo dwnd
o€l 0zl oLl 00l 06 08 0L 09 0S (0% o€ 0z 0l 0

000}
0041
00Z!
00!
001
0051
=3
33 0091 |
= |
ssoost e Ty AL EEEEE TR .-" to08 ®
e | N~ . .- S
~<o0stt R N St T REEE R TR 06 B
zd | | et , .- | L .- b
E2 oot f R B NG NG T [ 0oL 2
=55 | - | L. R I ©
ggooozt T TN N T — 0Ll
oozt e R =T S NG ~ 0zl
oozzt SREREEES R RRREEETRETPEES e T ey T~ ogl
oocetr m‘I‘r‘r‘rm‘u..‘u"._;..1.."..‘H.‘T‘1II,IIIJL‘L‘\“GH “““ R i e oyl
0]0) 74K S ““““ S e e m == R R N 0S1
ooszt S 09l
009ZF 0Ll
ozt R S S S o S o R R S S S 08l

NdD 0L @ ISdPAH= = = = WD 6D ISdPAH- = = = WD 8D ISdPAH- = = = NAD LD ISdPAH- = = = INdD 9 @ ISd PAH
PAH INdD 0L PAH NDD 6 = PAH NHD § ——— PAH NDD / = PAH INDD 9

INdO 01 0} 9 smo[d d1nelpAH je aduewiopad OVINH-OE0E6

ueyg moj4 ansoubielq jebnjiiuag



Ndo dwnd
0SL ovlL o€l 0zl oLl 00l 06 08 0. 09 0S 0% 0¢ 0z 0l 0

ISd dwnd

(1Isd winjay - I1sd Alddng)
ISd dlnelpAH palinbay

00¢c

NdO €L @ ISd PAH= = = = NdD ZL @ ISd PAH- = = = NdD LL D ISd PAH- = = = NdD 0L @ ISd PAH- = = = INdD 6 @ ISd PAH
PAH INDO €1 PAH NdD ZL PAH NDO LI PAH NdD 0L PAH NAD 6

INdO €1 0} 6 Smo|d dlnelpAH je aduewiopad JLINH-OE0E6

ueyg moj4 ansoubielq jebnjiiuag



(1Isd uinyay - |sd Alddng)

NdS dwnd

0S5l OkL OEL 0ZL OLL 00l 06 08 0. 09 0S ov 0¢ 0z 0l 0
Oov 'I L] L] L] L] L] L] L] L] L] L] L] " L] L] L] L] " L] L] L] L] " L] L] L] L] " L] L] L] L] " L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] " L] L] L] L] " L] L] L] L] O
005 + ol
009 + \ \ 0z
~ A
00. + - + 0¢
008 + S _Tov
006 + D s L
000} F P L A P + 09
w s . " : - Plie - .- 1
2o 00l ¢+ - P R 0L
=4 P P al” - Pl b
8 00z} ¥ ] 08
< ooel F //./ + 06
[«X L P / E
m 3 /"- //
c oovl + e 001
5 - // -
! 00G) + / oLl
~ 009t + ~—_ ozt
” / -
oozl ¥+ S~—_ ol
ool F . T~ ovl
0061 + —% 051
000Z + 091
0oLz 0L1
00zz + L og1
NdD 9L @ ISdPAH = = =NdD GL D ISAPAH = = =INdD L D ISAPAH = = =INdD €L D ISd PAH = - = NdD ZI @ I1Sd PAH
PAH NdD 9L PAH NDD G| e PAH INAD | e PAH ND €| e PAH NdD ZL

ISd dwind

NdO 91 0} g1 smo|d dlnelpAH je aduewiopad ISINH-IE0E6

ueyg moj4 ansoubielq jebnjiiuag



(Isd uinjay - |Sd Alddng)

Wd9 dwnd

00¢ 08z 092 Oy 0ZZ 00Z 08L 09L OFWL OZL OOL 08 09 oy 0z 0
oom L v v v v v v v v v " v v v " v v L] " L] L] " L] L] L] " L] L] L] L] L] L] L] L] L] L] L] L] L] v v " v v v " v v v O
000} + t+o0l
0oLl ¥ // + 02
00zl + 7 28 o€
> / [d
BN ]
oocl + / L’ , " tov
s ) A
oovL + e .7 ,to0s
s v g ’ ’ / © ]
i 005} F ~—_ = S L/ 09
] ,
2 009} .m // .’ y .’ r 40/
(= C / / , ’ 5 ’ ) ’ , ’ |
® 00/l ¥ ~ % ’ ; ’ +08
o X //\ rad L7 L' i c
.nAn 0081 P /I» S~ \// p 06 .W
L B TSNS 4
S C /\// - / ’ \/ @
ml. 006l ¢ .l P lf/\/f\ g ®
o C . P ’ o o
g 0002 £ \.V/\\\ / + o011
- u - - - P ” ’
OO_‘N 5 - - =" - . - - ’ ’ ’ g - ZON—\
L SNe mom - - - - " L P
oozz ¥ .- P L ol
S N - - - - . . " , P o
0oez + AR e 4 opL
” ] P - - - P - - -
OO.VN L lnl - m m |m = ™ - - ™ - Om—\
ooszE o eemmmm T 100
009Z + +o021
00,z L 08l

NdO ¥l © ISd PAH = =
PAH ND tL

NdD €L D ISdPAH = = =INdDZL D ISdPAH = = =INdD LL D ISd PAH = = = INdD 0l ® ISd PAH

PAH ND €| e

PAH ND T} =

PAH ND | | e

PAH NdD 0L

NdO ¥1 0} 01 smo|d d1nelpAH je aduewiopad JLINH-090€6

ueyg moj4 ansoubielq jebnjiiuag



(1Isd uinyay - |Sd Alddng)

Wd9 dwnd

00€ 082 092 Oyg Oz 00Z 08L 09k OWL OZL 00L 08 09 oY 0z 0
oom L v v v v v v v v v " v v v " v v v " L] L] " L] L] " L] L] L] L] L] L] L] L] L] L] L] L] L] v v " v v v " v v v 4 o
000} + ol
2 ’
00LL .’ 0z
C ’ ’ ’
00z} ¥ PR 11>
3 . . LT
oocl ¥ ,’ Loty
C v ’ , d
oovl F R PREERR i
C ’ ’ L7 \\ ’ )
00s} ¥ P PR 09
W C Pilg L7 , ’ g A
2 009l F P L p 402
m. ” B - I \\ ) P P ’ -
g 00LL ¥ ..\/\\\ o 108
< 008l § T~ : ’ 06
s ] ~_ /\[\ ]
2 oo6l + [ ~_ - + 001
) [ /.I\ \/ 1
7 0002 £ T~z ~—_ +ol1
-_ L ’
001z ¥ // T 0zl
” l- P - - P ’ P .
00zz ¥ 3 .- . - // ot
ooezE 47T / .
5 1 . ” - -
oovzE A .- 051
ooszf ! .- 091
ooozf ---"7 0Ll
00,2 + L og1L

NdO 8L © ISd PAH = =
PAH NDD 8L

NdD 2L D ISdPAH = = =INdD 9L D ISdPAH = = = INdD Gl @ ISd PAH = = = INdD ¥l © ISd PAH

PAH ND /| e

PAH INDD 9} e

PAH NDD G| e

PAH NDD tL

NdO 81 0} ¥L smo|d dlnelpAH je aduewiopad ISINH-090€6

ueyg moj4 ansoubielq jebnjiiuag

ISd dwind

10



Tips for Better Performance

Best Practices for Tractor Hydraulics

There are many tractors with a variety of
hydraulic capabilities. How you get the most
use of your tractor’s power depends on your
skill as a good operator and manager. Here are
some tips to follow that will lead you to greater
pump performance, and in the long run, will add
to your success.

Rule #1
Minimize hydraulic motor back pressure in the
return line hydraulic hose.

High hydraulic motor back pressure can rob performance from your Hypro pump. As you can see in

the chart below, for the same spray pressure, there is a 40 gallon per minute loss in performance due to
excessively high hydraulic back pressure in the return line of the spray pump’s hydraulic hose.

Those 40 gallons could be used to spray at faster ground speed, increase flow to agitation, or to

reduce the required hydraulic flow necessary to do the job. Whatever your need is, reducing hydraulic back
pressure saves you money!

Effect of Hydraulic Back Pressure on 9306C-HM1C Performance

160

140

120 /

80 PSI Back Pressure

g

400 PSI Back Pressure

Pump Pressure (PSI)
o]
o

a2}
o

40

20

] 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
Pump Flow (GPM)

By reducing your motor’s hydraulic back pressure, the amount of available energy to the hydraulic motor
increases and that energy can be used for work. Here are some of the most common sources to high
hydraulic motor back pressure.
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Pressure Drop (PSI)

Tips for Better Performance

1.

100 -

80 +

60 =+

40 4

20 =

. Quick Coupler Size

Tractor Return Valve Block

A free dump return port is the best way to
minimize return back pressure. This free
dump return, bypasses the tractor valve
block spool and greatly reduces hydraulic
back pressure. Free dump return ports help
to reduce the back pressure but can vary
for tractor models. A realistic back pressure
goal is 50 — 150 PSI.

Modern tractors provide a free dump option, S :

and because this option is designed to reduce back pressure for constant operating hydraulic
equipment, they usually increase the coupler size. By increasing its size, a larger cross-sectional area is
provided for the hydraulic oil to flow through the coupler without greatly increasing the back pressure.
The chart below shows the decrease in pressure drop.

Pressure Drop Across Coupler
At Various Hydraulic Flows and Coupler Size

1/2"
Coupler

3/4"

/ Coupler

Hyd Flow (GPM)
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Tips for Better Performance

3. Return Hose Diameter
For hydraulic flows greater than 13 GPM, the
standard 1/2” hose can be limiting in its capacity to
carry higher hydraulic flows back to the tractor
reservoir. Factors that create higher back pressures
of a hose include hose diameter and hose length.
If the pump is not located near the hitch, consider
upsizing the hydraulic hose size to 3/4” to reduce
motor hydraulic back pressure.

4. Tractor Hydraulic Filter Condition
Older tractors may feel the effect of neglect with their
age. If you intend to get the most out of your tractor,
check your maintenance records to be sure the
hydraulic filter had been recently changed. The
higher the hydraulic flow is the higher the pressure
drop is across any restriction. This includes the filter.
It is not uncommon to see a 200 PSI pressure drop
across a dirty filter.

5. Second Circuits
Secondary circuits can be used for the spray pump
hydraulic pressure supply, but free dump returns
should always be used with them. Standard tractor
secondary return ports are even more restrictive than primary return ports.

Rule #2

Know Where to Set the Bypass Screw

This Hypro hydraulic motor feature is intended solely for Open Center hydraulic systems. Follow directions
for bypass screw adjustments in the owner’s manual. Be sure bypass screw is turned in completely if your
hydraulic system is a Closed Center pressure-compensating or load-sensing system.

Rule #3
On/0ff Operation e ot mE Fresmre
Whenever possible, use the rate controller ’ ’
for On/Off control of your spray nozzles. 4000 RO s KT i BT 6000
Cycling the pump on and off does provide Over 3000 PSI Trapped Pressure
more opportunity to damage the hydraulic =~ ** / 5000
motor’s oil seal, especially if the hydraulic - "‘—“
return line is through the circuit spool _ | o
valve. In the graph to the right you can %”"“
see over 3000 PSI pressure is trapped Em i E
in the motor until it slowly seeps down to g ~—v=—-————~vh--~-w
zero PSI. = -
1000
. 1000
= wwm_’h“q'_““"“*‘"——_w—‘__,\,._,____‘__,_”_____
0 . i\ﬁ o
40 45 50 55 60

Time (sec)
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Tips for Better Performance

That pressure is exerted directly against the hydraulic oil lip seal in the motor. Trapping high hydraulic oil
pressure in the motor will lead to early seal failures.

Using a free dump will avoid hydraulic oil from having to go through the circuit spool valve and will alleviate
the possibility of trapped pressure in the motor as well as lower the back pressure in the motor to increase
its performance.

Glossary of Terms:

Shut-off condition: Operation of the pump at full hydraulic flow under normal spray conditions with

all nozzles turned off and all flow to agitation turned off as well. At this condition, the pump will operate
at maximum speed and develop its highest output pressure.

Shut-off pressure: Pressure measured in PSI when pump is running with all systems (booms

and agitation) turned off.

Free Dump: Return line from the hydraulic motor is connected directly back to the reservoir of the
hydraulic system via hydraulic cooler and filter, instead of routing through control spool valve. Bypassing
the spool valve accomplishes two things: (1) Lowers back pressure which in turns increases available
hydraulic pressure to do work, (2) Increases hydraulic motor’s seal life and prevents accidental trapped
pressure when stopping the pump by going to neutral position instead of float position.

14



Notes:
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For fast, convenient and up-to-date information, call Hypro at:

Technical/Applications ..........ccccocceeveiiiiiieeeee 800-445-8360

2 PENTAIR

375 Fifth Avenue NW « New Brighton, MN 55112 USA
Hypro (9/13) Phone: (651) 766-6300 * 800-424-9776 * Fax: 800-323-6496

Printed in USA www.hypropumps.com



