Zﬂ turnitin Page 1 of 11 - Cover Page Submission ID  trn:oid:::3618:126951876

itmam haidi
18700-102049-1-ED-nisa(Layout).edited Fauzan

Bl GENAP 2024/2025 (42)

Document Details

Submission ID

trn:oid:::3618:126951876 6 Pages

Submission Date 2,184 Words

Jan 27, 2026, 11:42 AM GMT+7
10,720 Characters

Download Date

Jan 27, 2026, 12:03 PM GMT+7

File Name

18700-102049-1-ED-nisa(Layout).edited Fauzan.docx

File Size

612.1 KB

Z"j turnltln Page 1 of 11 - Cover Page Submission ID  trn:oid:::3618:126951876



z'l-.l turnitin‘. Page 2 of 11 - Integrity Overview Submission ID  trn:oid:::3618:126951876

20% Overall Similarity

The combined total of all matches, including overlapping sources, for each database.

Filtered from the Report

» Bibliography

» Quoted Text

Exclusions

» 16 Excluded Sources

Match Groups Top Sources

. 40 Not Cited or Quoted 18% 11% @ Internet sources

Matches with neither in-text citation nor quotation marks 11% BE Publications

93 6 Missing Quotations 2% 14% & Submitted works (Student Papers)
Matches that are still very similar to source material

0 Missing Citation 0%
Matches that have quotation marks, but no in-text citation

“@

0 Cited and Quoted 0%
Matches with in-text citation present, but no quotation marks

Integrity Flags

0 Integrity Flags for Review
Our system's algorithms look deeply at a document for any inconsistencies that

would set it apart from a normal submission. If we notice something strange, we flag
it for you to review.

A Flag is not necessarily an indicator of a problem. However, we'd recommend you
focus your attention there for further review.

z"j turnltln Page 2 of 11 - Integrity Overview Submission ID  trn:oid:::3618:126951876



z'l-.l turnitin‘. Page 3 of 11 - Integrity Overview Submission ID  trn:oid:::3618:126951876

Match Groups Top Sources
. 40 Not Cited or Quoted 18% 11% @ Internetsources
Matches with neither in-text citation nor quotation marks 11% ME Publications

99 6 Missing Quotations 2% 14% & Submitted works (Student Papers)
Matches that are still very similar to source material

0 Missing Citation 0%
Matches that have quotation marks, but no in-text citation

“

0 Cited and Quoted 0%
Matches with in-text citation present, but no quotation marks

Top Sources

The sources with the highest number of matches within the submission. Overlapping sources will not be displayed.

o Publication

Amar Yazid, Ahmad Syuhada, Razali Thaib. "Chapter 24 Open Circuit Type Wind T... 2%
Internet

www.mdpi.com 2%
Publication

"Offshore wind energy assessment for the Iberian coast with a regional atmosph... 1%
Publication

Tom Allen, Andy Alderson, Alan Godfrey, Duane Knudson, James Webster, Kazuya ... 1%
o Internet

escholarship.org 1%
° Student papers

Khulna University of Engineering & Technology on 2025-09-22 <1%
Publication

Yuli Hermanto. "PROTOTYPE MONITORING ELECTRICITY SYSTEM 220V OF WIND P... <1%
° Internet

ejurnalunsam.id <1%
° Publication

A. M. Abdel Dayem, N. N. Bayomi. "Experimental and Numerical Flow Visualizatio... <1%
c Student papers

University of Strathclyde on 2014-04-15 <1%

z"j turnltln Page 3 of 11 - Integrity Overview Submission ID  trn:oid:::3618:126951876


https://doi.org/10.1007/978-981-19-3629-6_24
https://www.mdpi.com/2311-5521/10/9/221
https://doi.org/10.1201/b18973-33
https://doi.org/10.4324/9781003303626
https://escholarship.org/content/qt7w21t14c/qt7w21t14c.pdf?t=mhwbze
https://doi.org/10.31763/iota.v1i3.469
https://ejurnalunsam.id/index.php/jseb/article/view/1654
https://doi.org/10.1080/155022891010079

zﬂ turnitin Page 4 of 11 - Integrity Overview

Internet

ijjape.iaescore.com

Internet

ojs.unud.ac.id

Internet

scholar.archive.org

° Student papers

The Robert Gordon University on 2018-04-20

o Student papers

University of Pretoria on 2023-07-24

e Internet

journal.binus.ac.id

Internet

jurnal.poliupg.ac.id

a Publication

Jeroen Smit, Lars O. Bernhammer, Sachin T. Navalkar, Leonardo Bergami, Mac Ga...

o Student papers

Middle East Technical University on 2018-10-09

m Publication

Mohanad Al-Ghriybah, Mohd Fadhli Zulkafli, Djamal Hissein Didane, Sofian Mohd....

Student papers

Sheffield Hallam University on 2018-04-12

Internet

acikerisim.karabuk.edu.tr:8080

Internet

en.aliradar.com

a Student papers

University of Glasgow on 2022-08-19

z"j ‘turn|t|n Page 4 of 11 - Integrity Overview

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

Submission ID trn:0id:::3618:126951876

Submission ID trn:o0id:::3618:126951876


https://ijape.iaescore.com/index.php/IJAPE/article/download/20986/13208
https://ojs.unud.ac.id/index.php/ECOTROPHIC/article/download/91508/52643/
https://scholar.archive.org/work/vsbzq3e2x5b7rnghsqo5umfoeu
https://journal.binus.ac.id/index.php/EMACS/article/download/6333/3833/31358
https://jurnal.poliupg.ac.id/index.php/JTE/article/view/5116
https://doi.org/10.1002/we.1853
https://doi.org/10.1016/j.seta.2019.100534
http://acikerisim.karabuk.edu.tr:8080/xmlui/bitstream/handle/123456789/1680/10444962.pdf?isAllowed=y&sequence=1
https://en.aliradar.com/item/1005001724860331-enzyme-lipase-100000-enzyme-activity

zﬂ turnitin Page 5 of 11 - Integrity Overview

Internet

www.journal.staihubbulwathan.id

a Internet

www.researchgate.net

Publication

Ansah, Isaac. "Concept Application of Active Magnetic Bearing Technology for Off...

a Student papers

Loughborough University on 2015-01-28

Publication

Rintik Sunariati, Esti Ismawati, Iswan Riyadi. "HUBUNGAN ANTARA PENGUASAAN ...

Student papers

Universiti Teknologi Malaysia on 2021-11-09

Student papers

University of Al-Qadisiyah on 2025-09-29

z"j ‘turn|t|n Page 5 of 11 - Integrity Overview

<1%

<1%

<1%

<1%

<1%

<1%

<1%

Submission ID trn:0id:::3618:126951876

Submission ID trn:o0id:::3618:126951876


https://www.journal.staihubbulwathan.id/index.php/alishlah/article/download/3039/2049
https://www.researchgate.net/publication/242234969_Comparison_of_Theoretical_and_Experimental_Power_output_of_a_Small_3-bladed_Horizontal-axis_Wind_Turbine
https://gateway.proquest.com/openurl?res_dat=xri%3Apqm&rft_dat=xri%3Apqdiss%3A32170175&rft_val_fmt=info%3Aofi%2Ffmt%3Akev%3Amtx%3Adissertation&url_ver=Z39.88-2004
https://doi.org/10.31571/bahasa.v8i2.1564

7) turnitin

Page 6 of 11 - Integrity Submission

]
' -""-"

jURNA:L TEKNIK MESIN-

u DI..I RNﬂE" F‘i;EF HANICAL ENGINEERI NG)

.-n-"'

Submission ID trn:oid:::3618:126951876

VOL. 15, NO. 01, February 2026
https://publikasi.mercubuana.ac.id/index.php/jtm/index

DOI :10.22441/jtm.v15i1.18700

EXPERIMENTAL STUDY ON THE PERFORMANCE
OF SPIRAL-TYPE HORIZONTAL AXIS WIND
TURBINES AS A RESULT OF DIAMETER

EXPANSION IN THE TURBINE

Dhimaz Rifqy Wianda', Abdul Hamid'

"Mechanical Engineering Department, Faculty of Engineering, Mercu Buana University, Jakarta, 11650, Indonesia

E-mail: 41318120047 @student.mercubuana.ac.id

Abstract--The significant increase in electricity consumption from
fossil fuels has spurred the search for renewable energy sources, and
wind is one such source that can be utilized with a horizontal-axis wind
turbine (HAWT). In this case, a drag-and-lift spiral-type model was
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chosen and adjusted for Indonesia's low wind speeds using the wind-
G tunnel testing method. The purpose of this study was to verify the
performance of the two nine-blade TASH-type spiral models due to the
Influence of the expansion of the inner diameter of the turbine, namely
the normal diameter of 50mm and the expanded diameter of 65mm.
The turbine has a rotor length of 120 mm and an outer diameter of 272
mm. Turbine performance is assessed using measured parameters .
such as actual power, torque, rotor speed, power coefficient, torque ‘TSh/; ?37 53:’200(;‘553018 p—.
coefficient, and tip speed ratio (TSR). The Research was carried outin cc gy.sa f,’ce,,se_
a series of laboratory tests through a wind tunnel with various wind —(D@
speeds from 1 m/s to 10 m/s. The test results are then used to calculate
e the Coefficient Power and Coefficient Torque as a function of the Tip
Speed Ratio (TSR). From the calculation results, a practical value with
an air gap of 66mm, Cp and efficient TSR values at a wind speed of 5
m/s, a rotational speed of 165 rpom, and a Ct of 0.31. The value of Cp
and TSR at a wind speed of 5 m/s is 0.072 and 0.23, respectively.

Published: -

Keywords: Horizontal Axis
Wind Turbine (TASH), Nine
Blade Spiral Type,
Coefficient Power,
Coefficient Torque, Tip

1. INTRODUCTION

Electrical energy is a primary need in human life and is increasing as the population grows. Indonesia, as
a developing country, urgently needs an ample and increasing supply of electrical energy annually, while
this supply still relies on conventional sources (oil, natural gas, and coal) [1].

Indonesia has a variety of alternative energy sources that can replace fossil fuels, including wind
energy. According to [2], wind speeds in Java range from 3 m/s to 8 m/s, indicating substantial wind energy
potential. With technological advancements, wind energy can be utilized in various ways, including through
wind turbines. The development of horizontal-axis wind turbines (HWTs) has been extensively pursued to
achieve optimal performance. From the Research that has been carried out by [3] who designed a TASH
with a three-blade spiral shaft without an air gap, the wind speed variation of 2-10 m/s resulted in the

@ highest TSR and Coefficient of Power (Cp) value of 0.38 when tested at a wind speed of 7 m/s with a
rotational speed of 357 RPM with a Torque Coefficient (Ct) of 0.55.

Previous Research encouraged researchers to update and add variables using the spiral type
commonly used in water turbines and applied to lift-type wind turbines, and to calculate the solidity
number effect. In the Archimedes spiral wind turbine Research with three blades, the highest efficiency
was achieved at a speed of 7.05 m/s with 140.3 rpm, 15V & 1A [4]. This Research uses an air gap for
wind turbines at low wind speeds, adjusted to wind conditions in the wind tunnel and to geographical
conditions in Indonesia.

1.1 Wind Energy

° Wind is air that moves from high pressure to low pressure or vice versa, i.e., from low air temperature
to higher air temperature. The Earth is not homogeneous, resulting in differences in temperature and air
pressure between areas that receive more heat energy and those that receive less, causing air flow in
these regions [5].

p-ISSN 2089-7235 | e-ISSN 2549-2888 Submission ID trn:oid:::3614:116951876

e Zl'—_l ‘tur’n|t|n Page 6 of 11 - Integrity Submission



z'l_.l turnitin Page 7 of 11 - Integrity Submission Submission ID _ trn:oid:::3618:126951876

e zl'j turn|t|n Page 7 of 11 - Integrity Submission

JURNAL TEKNIK MESIN
(JOURNAL OF MECHANICAL ENGINEERING) VOL. 15, NO. 01, February 2026

The wind energy available in Indonesia has not been fully utilized as an alternative source of electricity.
Wind has long been viewed as a natural process with little economic value for productive community
activities. This is undoubtedly driven by awareness of the emerging energy crisis and the fact that energy
demand continues to increase significantly [6].

Table 1. Beaufort scale wind speed [7]

Scale Wind Speed (m/s) Description
0 0.447 Calm.
1 0.447 -1.34 Light air.
2 1.78 - 3.12 Gentle breeze.
3 3.57 - 5.36 Soft wind.
4 5.88 - 8.04 Moderate breeze.
5 8.49-10.72 Cool breeze.
6 11.17 - 13.85 Strong breeze.
7 14.3 - 16.98 Moderate wind.
8 17.43 — 20.56 Wind.
9 21.01-24.14 Strong wind.
10 24.58 — 28.16 Powerful wind.
11 28.61-32.18 Storm.
12 32.63< Hurricane.

2. METHODOLOGY

2.1 Research location
The Research was conducted in the wind tunnel laboratory of the Mechanical Engineering Department
at Mercu Buana University.

Figure 1. Wind tunnel

A wind tunnel is a medium in which models are placed for testing.

The wind tunnel used has a square cross-section with a height of 400 mm, a depth of 400 mm, and a
length of 600 mm, and is powered by a motor that drives a fan to push air. This wind tunnel has a
minimum variable speed of 1.0 m/s.

2.2 Measuring Instruments

A Lutron digital anemometer with a range of 0.8-30 m/s, model AM-4200, and a TQ-8800 digital torque
model are used to monitor wind speed and turbine shaft speed. In contrast, a Sanwa analog multitester,
model YX360TRF, is used to determine volts and amps. Taff STUDIO LCD Digital Laser Photo
Tachometer 2.5-100,000 RPM - DT-2234C+ in black, and a 12-volt DC generator. The tools are shown
in image 2.
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Tachometer Generator
Figure 2. The measuring instruments used for testing

2.3 Wind turbine design
The follpwijng are twp dgsign moc;els\ of horizontal-axis wind turbines with 9 spiral blades.

——l120.00——

1 2 L ! s 4 4 I

——120.00——

ROTY

E] T

(@ o (b)
Figure 3. Figure 3 (a) TASH blade 50mm (b) TASH blade 65mm

® T T 3 T

2.4 Experimental Study

Tip Speed Ratio (TSR), A with respect to wind speed V., is defined as [8]
A_¢p €y
Ce

Where:
Cp = Power coefficient
Ct = Torque coefficient

A. Actual Power

By measuring the voltage (V) and current (l) recorded and obtained from the experiment, and based
on the definition that wind power is obtained from the multiplication of voltage and current, the actual
wind power (experiment) is

Pwexp= VxI 2)
a The theoretical power of the turbine is derived based on [9]. Thus, the power coefficient Cp can be
expressed as:
Pw.ex
e = 2 4 3)

And the theoretical power is derived from [10], namely

_ 1 /16 4
Pm,ideal = 5P (ﬁAVM%) (W] )

The torque value, Tt, is obtained from [11], namely
Ton = 3pR? HV;2 (5)

Moreover, the large value of cO-efficient torque is determined from:
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Texp (6)

Solidity Numbers are defined from, which is
o =n (7

0 Where:
n: Number of blades

c: Blade length
d: Outer diameter of the turbine

Equations 1 through 6 are used to calculate and analyze the measurable and unmeasurable parameters
of the turbine.

2.5 TASH model material

The model in Table 1 is made of thin aluminum, 0.2 millimeters thick.
Table 2. Spiral TASH model design parameters
Lr Di Do c
TASH  [mm] fmm] [mm] [mm]
Model1 120 50 257 73.5 9.28
Model 2 120 65 272 66 9.24

Oy

Where:

Lr Rotor length

D; : Inner diameter
D,: Outer diameter
. Blade length

o, Solidity number

2.6 Experimental Procedure

The first spiral-type TASH model was initially set on a wooden base plate and placed in the wind tunnel.
The voltmeter and ammeter were then connected in series and parallel to the rotor circuit as a power
source. The wind tunnel was activated to provide a working fluid to rotate the rotor. Various wind speeds
ranging from 1 m/s to 10 m/s were applied to the model, with anemometer readings and corresponding
instantaneous values of voltage, current, and rotor speed in revolutions per minute (RPM) measured
with a tachometer for each wind speed. The wind turbine torque is also measured with a torque-
measuring device that is synchronized with and related to the wind speed. These values are recorded
9 in a manual log in tabular form. The tabulated results are then analyzed to calculate the power coefficient
Cp, torque coefficient Ct, and tip speed ratio (TSR). The same is done for the second model.

3. RESULT AND DISCUSSION

3.1 Tables and Graphs

The following is a collection of data from wind turbine testing using two different blade lengths, namely
50 mm and 65 mm, with different wind speed variables. Tables 3.1 and 3.2 show the results of the data
collected during testing in a wind tunnel.

Table 3. Results of normal diameter wind turbine data collection

. Turbine
No. Wln?r:peed Cxl;:‘ent Vc\>lltaltge rotation Torque (N.m)
(mls) (Amp) (Volt) speed (rpm)
1 3 0.0034 4.34 134 0.014
2 4 0.014 4.97 189 0.0237
3 5 0.028 5.46 221 0.035
4 6 0.042 5.88 250 0.0455
5 7 0.063 6.44 281 0.0542
6 8 0.084 6.72 320 0.0595
7 9 0.105 7.14 375 0.0665
8 10 0.119 7.42 400 0.0717
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Table 4. Results of data collection on expanded diameter wind turbines

7 turnitin

Wind speed Current Voltage Turb!ne Torque
No. (mls) (Amp) (Volt) rotation (N.m)
speed (rpm) )
1 3 0.007 4.2 57.5 0.016
2 0.018 4.9 82.5 0.027
3 5 0.035 5.3 115 0.037
4 6 0.047 5.9 127.5 0.047
5 7 0.067 6.4 165 0.058
6 8 0.083 6.8 232.5 0.069
7 9 0.114 7.2 267.5 0.078
8 10 0.132 7.4 312.5 0.083
8 0.15
—o6— short stalk b
= —a— long stak —
= : £ o
36 3
Ss <
4 0
2 4 6 8 10 2
Wind Speed [m/s] Wind Speed [m/ 5]
(a) (b)
Figure 4. Figure 4 (a) Experimental curve of rotor voltage versus wind speed
(b) Experimental curve of rotor current versus wind speed
400 3 .
T
E300 1 -
< &
gzm %0.5
w
5100 @
=]
= 0
0
2 4 i 8 10 2 _ -
Wind Speed im/ s Wind Speed [m / 5]
(a) (b)
Figure 5. Figure 5 (a) Experimental curve of rotor rotation versus wind speed
(b) Actual power curve versus wind speed
0.08 03
—6— short stalk 6 B
'E0.0G —&— long stak
?z" 02
20.04 &
g
F 0.02 o
0 0
2 4 6 8 10 2 4 6 8 10
Wind Speed [m/s] Wind Speed [m / 5]
(a) (b)

Figure 6. Figure 6 (a) Actual torque curve versus wind speed
(b) Actual power coefficient curve versus wind speed
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Figure 7. Figure 7 (a) Actual torque coefficient curve against wind speed
(b) Actual Tip Speed Ratio curve against wind speed

4. CONCLUSION

Referring to the results of testing and calculations that have been carried out, from these two points, it
can be concluded that:
Based on the testing and data processing results, TASH with a 65 mm air gap has higher efficiency than
@ TASH with a 50 mm air gap. This can be seen in the power coefficient and speed ratio graphs, which
show the highest values at 0.072 and 0.23, respectively, at a wind speed of 5 m/s. However, the torque
coefficient value of TASH with a 65mm air gap is smaller than that of TASH with a 50 mm air gap. This
is due to a difference in diameter caused by the air gap between 65 mm and 50 mm. In the previous
study in subchapter 2.1.1, which produced a speed ratio of 0.79, the addition of a 65 mm air gap resulted
in a higher efficiency than the previous design without an air gap, as indicated by the higher speed ratio.
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