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ABSTRACT Centrifugeisalaboratory tool used for the process of separating particles of a solution between the filtrate
and the substrate through ahigh-speed centripetal process. Theincreasing use of Centrifuges at the Turi Lamongan Health
Center causes the equipment to be vulnerable to damage. In addition, the lack of handling of thesetoolsis dueto limited
medical analysts and the absence of electromedical personnel as well as insufficient funds, so that the impact on the
health service system at the puskesmasisdisrupted. Therefore, it isvery important to create acommunity service program
that is carried out in the form of a synergistic collaboration between the Health Polytechnic of the Ministry of Hedlth
Surabayaand the Turi Lamongan Health Center which is oriented towards community independence through counseling
and assistance, especialy in the maintenance of the Centrifuge laboratory. The purpose of this activity is maintenance by
testing and calibrating/verifying the motor speed and time on the centrifuge in accordance with the working guidelines.
The methodological concept in this activity is to carry out counseling and assistance activities in the maintenance and
verification of centrifuge laboratory equipment using a digital tachometer. This activity is an application of previous
research on centrifuges and tachometers. The tools used are digital tachometer, savety electrical anayzer, avometer,
thermohygrometer, stopwatch and tool set. The materials used are severa spare parts, compressors, cleaning tools and
cleaning fluids as well as antiseptic fluids. The results obtained from these activities are: 1). The technical specifications
of the 4 centrifuge devices are recorded; 2). ldentification of damaged centrifuges and those requiring maintenance,
namely 2 heavily damaged centrifuges and 2 centrifuges that are still suitable for use; 3). Maintenance of 4 centrifuges;
4). Verification/calibration of 2 centrifuges, namely centrifugal 1 with arelative error of 2.73% in the selection of amotor
rotation speed of 2500 rpm is still within the allowable limits (£10%); for testing the time of 300 seconds, the relative
error of 20.57% exceeds the allowable limit, whilein centrifuge 2 the results of the relative error in 4 selections of motor
rotation speed (rpm) are below 10%, namely 5.92%, respectively 3.82. %, 3.65%, 3.47%. Asfor the time test, the result
of 5.56% is still below the maximum allowable error of 10%. From these results, centrifuge 2 is still in good condition;
5) Implementation of mentoring and counseling for 1 (one) medica laboratory technician (analyst) in performing
centrifuge equipment maintenance. The results of this activity can facilitate services at the Turi Public Health Center.

INDEX TERMS Internal calibration, revolution per minute, centriguge, digital tachometer

|. INTRODUCTION they are able to utilize and optimize the potential of existing

Community Service Poltekkes Kemenkes Surabayawith the resources.

Partner Village Devel opment Program (PVDP) scheme aimsto
empower the community in realizing community independence
and welfare based on optimizing community potential so that
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Community serviceis also carried out in various fields [1],
one of which is Community Service program with the PVDP
schemeis carried out in the form of a synergistic collaboration
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between the Surabaya Ministry of Health Poltekkes and the Turi
Lamongan Health Center which is oriented towards community
independence through counseling and assistance, especialy in
the maintenance of Centrifuge laboratory equipment.
Centrifuge is a technique that helps separate a particle by
centrifugal force [2][3]. The centrifuge rotation speed is 1600-
3000 RPM [4], Some centrifuges used in industrial processes
produce high solids and low solids product streams from
liquid/solid mixtures [5]. How to maintain the centrifuge to
make it last longer and function better, the centrifuge load must
be balanced, because to rotate the centrifuge the load must be
balanced [6][7]. The increasing frequency of using laboratory
equipment, especially the Centrifuge in the Turi Lamongan
health center, causes the equipment to be vulnerable to damage.
In addition, the lack of handling of these devices due to limited
medical analysts and the absence of electromedical personnel
and insufficient funds, thusimpacting the health service system
at the puskesmas is disrupted. Meanwhile, with a third party
service contract, it will require substantial funds for puskesmas
whose sources of funds are relatively small with the condition
of the village area and its economy which is not yet developed
and unproductive.

These problems were obtained from supporting data about
the general description, the situation of health status, the
situation of health resources, infrastructure, health service
efforts and disease cases at the Turi Lamongan Health Center
which were obtained from the Profile, Rentra of the Lamongan.
Therefore, it is very important to create a community service
program that is carried out in the form of a synergistic
collaboration between the Health Polytechnic of the Ministry of
Health Surabaya and the Turi Lamongan Health Center which
is oriented towards community independence through
counseling and assistance, especially in the maintenance of the
Centrifuge laboratory.

Didtrict Health Office 2016-2021 so that it could be
analyzed to determine sol ution to the problem. With the concept
of methodology, a design / flow of counseling activities and
assistance for the maintenance and verification of Centrifuge
laboratory equipment using a Tachometer was made by a Team
of 4 lecturers and students in accordance with their fields of
expertise and participants from the Puskesmas, so that the
Community Service activities that will be carried out are
expected to help resolve problem. Faced by the Turi Health
Center

I1. MATERIALS AND METHODS

A. MATERIALS

Community service with the Partner Village Development
Program scheme using equipment Digital Tachometer used for
testing rpm. Savety Electrica Analyzerl- Fluke ESA 620 and
Avometer are used for electrical safety testing.
Thermohygrometer is used to measure room temperature and
humidity. The stopwatch is used for time testing.
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B. METHODS

The method used in this community service activity is
assistance and counseling for operators and technicians in direct
maintenance and calibration/ verification with  tool
demonstrations. The method is applied in the activity
mechanism as outlined in the conceptual framework in the flow
chart described in Figure 1.

Preparation of the PkM
Team and Mentoring
Participants from the

Puskesmas

v
| Centrifuge Collection ‘

Grouping and recording
according to the technicd
specifications of the

equipment (brand, modd,
type, serial number, etc,

I dentification
Normal ?

Cleaning Activity ‘

I dentification
Light Damage ?

Repair, replace spare part
if available and verificatj

I dentification
Heavily Damage
2

——>
| Reported ‘ >
A 4
End

Fig. 1 The conceptual framework

Based on Figure 1, the flow of community service is
explained, namely the Head of the community service Team of
the Health Poltekkes, the Ministry of Health, Surabaya, asking
the Head of the Puskesmas or his deputy to appoint 2 heath
workers/technical personnel to the community service team as
participants who will be given counseling and assistance from
the community service team of the health poltekkes of the
ministry of health. surabaya. Tthe community service team asked
the puskesmas to take an inventory of the egquipment/collect the
centrifuge equipment at the puskesmasto check the condition of
the equipment. Then the community service team began to
provide counseling and assistance to participants by means of
direct demonstrations. Furthermore, the activity starts from
recording the technical specifications of the tool (brand, model,
type, serial number on the worksheet. Once recorded, then
identified according to the level of damage or not. If the
equipment is normal, the Team will carry out cleaning and
maintenance of the centrifuge according to operational
procedures with assistance to participants. Next, verify the rpm
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(d)

Fig.2. (a) The team makes preparations for centrifuge maintenance by testing and verification (b) Perform centrifuge maintenance and check the working
function of the centrifuge (c) Measuring the speed of rotation of the centrifuge motor using a digital tachometer by recording and processing data on
worksheets (d) Report the results of maintenance activities and centrifuge verification in the form of a final report book.

measurement on the centrifuge in accordance with the tool
settings with a tachometer then make a report/recording. If the
tool is lightly damaged, and does not require replacement of
spare parts, the community service Team can help repair it and
then verify it with atachometer. If the equipment isin adlightly
damaged condition so that it requires replacement of spare parts
and is available at the user's side (puskesmas), it isimmediately
repaired and if spare partsare not availableimmediately reported
to the puskesmas and recorded / reported.

If the equipment is seriously damaged, either it does not
require spare parts or requires replacement of spare parts, it is
immediately reported to the puskesmas and recorded/reported.
The community service activities at the Turi Health Center are
described in Figure 2. In Figure 2 it is shown that the Surabaya
Ministry of Health Poltekkes community service team performs
maintenance, measures and calibrates the centrifuge using a
tachometer calibrator.
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I11. RESULTS

The results of community service activities at the Turi
Health Center resulted in the repair and maintenance of two
centrifuges. The first centrifuge is the Digysistem Laboratory
Instrument brand, type DSC200T Serial No: CT-2/16050612
with a speed of 0 to 2500 RPM. After repairs are made,
Centrifugal calibration [8][9] is carried out using a tachometer,
the calibrated parameters are motor speed and timeliness. The
speed of time on the centrifuge was measured using a stop
watch. The results of motor speed calibration and timing are
described in Table 1 and Table 2.

Results from Table 1 it is known that at the 1000 RPM
setting the error percentage is 50.27%, at the 1500 RPM setting
the error percentage is-33.09%, while in the 2000 RPM setting
the error percentage is -14.61%, then setting the RPM at 2500
the error percentageis 2.73%.
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Table 1: The results of the verification of the speed of the
Centrifuge motor

Setting Theresult of theverification
time Reading on the Error Relativr
(second) stopwatch (second) error (%)
300 316,67 -16,67 -5,56

Table 2. The results of the verification of the time.

Theresult of the verification

Setting i _
time (second) Reading on the Error Relativr
stopwatch (second) error (%)

300 361,67 -61,67 -20,56

From Table 2, the results of the comparison of the timing of
the centrifuge with a stopwatch are obtained with an error
percentage of -20.56%.

Furthermore, repair and maintenance of the second
centrifuge with the brand Germay Industrial Corp type PLC 05
serial number: 1612172 with a speed of 0 to 4000 RPM. After
repairs are made, Centrifugal calibration [8][9] is carried out
using a tachometer, the calibrated parameters are motor speed
and timeliness. The speed of time on the centrifuge was
measured using a stop watch. The results of motor speed
calibration and timing are described in Table 3 and Table 4.

Table 3. The result of the verification of the speed of the centrifuge motor

Satting Calibration/verification results

R fednoo  Ev Rdalear
1250 1324,03 -74,03 -5,92
1500 1442,69 57,31 3,82
3200 3083,04 116,96 3,65
4000 4138,94 -138,94 -3,47
Table 4. The result of the verification of the time
Ssgll\r/}g o ;alibration/vEerrri:)ircation resulté
the tachmeter (rpm) Relativeerror (%)
1000 1502,68 -502,62 50,27
1500 1996,30 -496,30 -33,09
2000 2292,27 -292,27 -14,61
2500 2568,16 -68,16 2,73

Results from Table 3 it is known that at the 1250 RPM
setting the error percentage is -5,92%, at the 1500 RPM setting
the error percentage is 3.82%, whilein the 3200 RPM setting the
error percentageis 3,65%, then setting the RPM at 4000 the error
percentage is -3,47%. From Table 4, the results of the
comparison of the timing of the centrifuge with astopwatch are
obtained with an error percentage of -5, 56%.
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IV. DISCUSSION

After carrying out the results of electrical and environmental
testing and verification of the centrifuge, the results showed that
the electrical safety conditions were in good condition because
they were within the recommended limits and the results of the
room temperature and humidity conditions were as
recommended. Furthermore, for the results of the verification
of the rotational speed of the centrifuge 1 motor, it shows that
the allowable error at the motor rotation speed of 2500 rpm is
2.73%. So at the time of counseling it is recommended to the
operator to use the motor rotation speed selection at 2500 rpm
(maximum). Thisis because on the centrifuge control panel the
rpm selection valueisnot clearly stated. Asfor thetimetest, the
results obtained 20, 56% exceeding the maximum allowable
error of 10%. Furthermore, it is recommended to the operator
not to turn back the mechanical timer when they want to change
the timing because it can cause damage. But they have to wait
until the timer is finished. In centrifuge 2, the results of the
relative error in 4 motor rotation speed selection (rpm) are
below 10% [10] and the time test results are still within limits,
so centrifuge 2 isfeasible to use

V. CONCLUSION

In accordance with the objectives of the Community Service
Poltekkes Kemenkes Surabaya with the Partner Village
Development Program (PVDP) in sociaizing and assisting the
maintenance and calibration/verification of centrifuge
equipment at the Turi Lamongan Health Center, the results
obtained include recording the technical specifications of the
centrifuge equipment. Then, identification of the damaged
centrifuges and those requiring maintenance were carried out,
namely 2 heavily damaged centrifuges and 2 centrifuges that
were still fit for use. Furthermore, maintenance of 4 centrifuges
and verification/calibration of 2 centrifugesis carried out. From
these results centrifuge 2 is still in good condition. The
implementation of mentoring and counseling for 1 (one) medical
laboratory technician (analyst) in performing the maintenance of
centrifuge equipment.
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