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Studies on the Faculty of Portable Sprinkler

1. On the Characteristics of Roller Pump, with Reference
to the Influences of defaced Roller
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Fig. 1. (1) Cross section of roller pump
(2) Apparatus for measuring

1. Electric dynamometor 6. Pressure gauge

2. Suction hose 7. Sluice valve

3. Strainer 8. Delivery gum-hose
4. Vacuum manometor 9. Balance (150 kg)
5. Roller pump 10. Measuring tank

P | A | B | C D
Normal i Weared . i , ,
roller i roller !
Volume cc ! ” 1 " ” ”
8.65 8.10 8.30 8.25 7.50
Diminished ” ” P ‘ ”
volume %
6.4 | 41 4.6 13.3

Fig. 2. Normal and Defaced roller of “ Hypro pump?”
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Table 1. Characteristic Test of “Hypro pump” equipped with
rubber roller at 1750 r.p.m.

: : l ~ . | )
every [ Dy | Syt | Bl oo o e ot pover | BN
(kg/cm?) (m) | (—m) | (m) | (lit/min) . (W-HP) | (M-HP) | (%)

0 ’ 0 ! 2.27 ‘ 221 | 7095 0036 | 0471 | 7.64
1 1033 | 18 | 1218 | 6325 0171 | 0520 | 3288
2 ~ 2066 | 161 | 2231 | 5655 0280 . 0702 | 39.88
s | 099 | 133 | 32382 | 5316 0.382 0911 4193
4 \ 132 | 114 | 4246 | 49.89 0471 | 1104 | 4266
5 | sles 103 | 5268 | 46.65 0547 , 1330 | 4112
6 6198 095 6293 | 4507 0.630 . 1549 40.67
7 . 7231 | o087 7318 | 4300 0699 | 1752 . 39.89
Table 2. Characteristic Test of “Hypro pnmp” equipped with rubber
roller at the delivery pressure of 3kg/cm?
(gum-hose, 19m length. 26 mm3, is connected on the delivery side)
| | . ; ‘ ; ;

Reyoton | ey Sgeign | Tl pcharge | e horse power | BT
Gpm) ' (m) 1 (m) 1 (m) (lit/min) __(W-HP) | (M-HP) (%)
1000 | 30.99 0.05 31.04 “ 17.22 0119 ' 0747 | 1590
1200 | P 019 | 3118 . 2400 0166 . 0855 18.97
400 | 046 3145 | 3282 | 0220 0928 | 2471
1600 | . . o087 | 318 | 4276 0303 | 1086 | 2866
1800 | p 131 | 3230 | s1L13 0367 1002 3361
2000 | p 185 | 3284 5040 | 0433 1122 3859

Fig. 3 (1R v ~ 7 — & U Ici LoEBRERY, wher -7~ & SHL TR DO Th S.
Fig. 3 X 0 TEHUKE L = — 7 ~ BRI U T T 528, & QICHERT S#EL D, T1%
EEEEO B T kg/om? T 15 lit/min AL e, ShdsEAer — 7 — OuEHE D 65 % ICHMT 5.
s, EEEu — 7~ TEHETC LT, £ 0 B (BT X EX L, SOl
LI FT5. 71% s — 7 —IMRIRIE dkg/em? W T 4% DR FamLic. —IIC
B AR B A Bt - sk R e D, A b= T DEeEEA T 5 2 LT I Z OFE R
v T OEHRNCEBE L 2.



Portable Sprinkler (B3 2 8122 (& 15R) 207

(2) 54 r—7—0 25X HHBESN
25~55kg/em® DO\ T HlE) BT
5H5.

COEHIAT Y v 2T —HEAEEHBROKS
B, 2 LV EANDIES 21 ~35kg/em? )
F T H D (F 4k~ % 19m, 26 mme
A7V 77~ Oregon 200 %B 1L 78
&), PHEIERX 27V 25D B T2 L
THETHD.

K&z, LD EROESNCEIDOTRTY
¥ 77 —EROMmL HEHER DM

0.35~1.05 kg/cm*: (KHEZ, 1~2kg/cm?:
@R, 2.1 ~35kg/em®: PR ESR, 3.7
~T7.0kg/em?: EIEA.

(3) Table. 3 X RFW7s B HBH
(BEB/T 7 v Px =R 7 L OREET
DM, v —7—3r TR T
HARFERIRAET 30 % & R IEN .

1B 0Pkt e 20 LT, BE
TRl MEERETEE 1 kg X0 BREREAMEHY
WL, BT A 50 L0, B
BIESE D B E I A ETNC Tl I
T s. F2o () ARl (E6E4E
METe) TR ThS.

¥7:, Table 1,2 thLTh, EHEEE
T ELTHIAKTAHCLEY D ERS =
EMTEXD.

Quantity of water

Efficiency %

W.H.P.

lit/min

g 8

discharged
3

Delivery pressure kg/cm?2

Degree of wearing of roller.

09 O O
269% X X
7.19% A A

Fig. 3. Characteristics of Hypro-pump with
reference to the effect of defaced
roller (at 1,750 r.p.m.)

Values in the figures indicate the degree
of wearing of roller.

Table 3. Comparison of faculty of Roller pump and Power-sprayer

‘Revolution: Brake

| Discharge Discharge! Pump

per . horse Delivery fﬁTptal ‘Discharge per per pump | weight
Item minute = power | Pressure eliciency | BHP weight
| lit ! lit
rpm. | B-HP | kg/cm? lit/min g P min|  kg-min ‘ kg
Roller pump A ? 886 | 563
(Hypro pump) 1750 | 1.10 35 427 49.89 453 | (683) | (7.30)
| :
Roller pump B 1185 ' 3.07 21.7 46.9 29.7 9.67 | 3.71 8.0
Power- f
sprayer A 38.5 070 | 210 73.1 11.0 15.7 0.289 38.0
” B 55.9 | 087 | 21.0 74.6 14.0 16.1 0.400 35.0
J ! | . . i . ~ _ . N N
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Fig. 4. Characteristics of Hypro-pump with reference to the effect of
defaced roller at the delivery pressure of 3 kg/cm?
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Fig. 5. Characteristics of roller pump connected with gum-hose and sprinkler

(1) 1. 1750 r.p.m.
2. hose: 19m, 26 mm 4.
3. Sluice vaive is
operated to keep
delivery pressure

(2) 1. hose: 19m, 26 mm 4.
2. Sprinkler:

(3) 1. hose:

”

2. Sprinkler:

”

Oregon 200.
3. 1750 r.p.m.
4. Sluice valve is fixed.

3. Delivery pressure:

3 kg/em?, Sluice
valve is fixed.
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of 3kg/cm2. 4. r.p.m. is changed

to keep delivery
pressure of 3 kg/cm?.
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gum hose kg/cm?
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1

] ] 1 i
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Discharge lit/min
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kg/cm*

Terminal pressure of

Delivery pressure
(1) at 1750 r-p-m

ﬁ_“
—>Ho ‘/

i

4

[ Frictionla head los

Pressure in gum hose kg/cm?

157
Velocity m/s
| IS B
30 40 50
Discharge lit/min

(2) Sluice valve is fixed

A A Observed value at the
entranse of hose.
Observed value at the
terminal of hose.
- Calculated head loss
is reduced from the entrance
pressure of hose.

X X

(@ E=S—

Fig. 6. Head loss of gum-hose in the system
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y = 0.01144 cm?[sec = 11.44 X 107" m?/sec
{EL 15°C DKOERGHERE L T5
d = 26 mm = 0.026 m
- Q _ 40.000 cm?/min _
2 2
~ ( ;1) 5.3066 cm
AL BEHKE Q= 40lit/min bt 5.
k 1z MIsES OF X DL\ = 28 TlL (6~12) X 1078 TH 525 10X 107° L §%.
chbr (2) AT
A = 0.0096 + 0.01111 + 0.0102 = 0.0309
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Résumé

The characteristics of “Flex” roller pump with reference to the effect by using
defaced roller was investigated, and the following results were obtained.
(1) The discharge and the total efficiency diminish inversely with the wearing
of roller fitted into a cage, and remarkably on the side of high delivery pressure.
The wearing of roller by 7.1 % results in the drop of the discharge by 35 %
and the efficiency by 14 %.
(2) The excellent efficiency with perfect rubber roller can be seen from 2.5 to
5.5 kg/em* of delivery pressure.
(3) The efficiency of roller pump is lower by 30% than that of reciprocating
plunger pump.
The quantity of dicharge per pump -weight is excellent and applicable as a high
head pump.
(4) The durability of rubber roller restrains the limit of application in spite of
the possibility of uprising efficiency by increasing revolution.
(5) The fitting of gum-hose or sprinkler lowers the efficiency of roller pump,
the latter causes remarkable change upon the pressure in the system.

(6) The frictional head loss observed, coincided with that of calculation by

general formula H, = /1——"1—[ ;‘;, in which 4 is calculated by Mises’ formula.
g



