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Abstrak 

3RPSD� DGDODK� VXDWX� DODW� DWDX�PHVLQ� XQWXN�PHPLQGDKNDQ� FDLUDQ�GDUL� VDWX� WHPSDW� NHWHPSDW� ODLQ�PHODOXL� VXDWX�

PHGLD�SHUSLSDDQ�GHQJDQ�FDUD�PHQDPEDKNDQ�HQHUJL�SDGD�FDLUDQ�\DQJ�GLSLQGDKNDQ�GDQ�EHUODQJVXQJ�VHFDUD�WHUXV�

PHQHUXV��3RPSD�\DQJ�GLJXQDNDQ�GDODP�DQDOLVD�LQL�\DLWX�3RPSD�6HQWULIXJDO�\DQJ�WHUGDSDW�GL�JHGXQJ�8QLYHUVLWDV�

���$JXVWXV������-DNDUWD��7XMXDQ�GDUL�DQDOLVD�LQL�\DLWX�XQWXN�PHQJHWDKXL�NHEXWXKDQ�DLU�SDGD�JHGXQJ�8QLYHUVLWDV�

���$JXVWXV������-DNDUWD��.HEXWXKDQ�DLU�SDGD�JHGXQJ�8QLYHUVLWDV����$JXVWXV������-DNDUWD�GLKLWXQJ�EHUGDVDUNDQ�

OXDV� ODQWDL�JHGXQJ�GDQ�SHPDNDLDQ�VHWLDS�GRVHQ��NDU\DZDQ��PDKDVLVZD��GDQ�UHNWRUDW�GL�8QLYHUVLWDV����$JXVWXV�

����� -DNDUWD��+DVLO� DQDOLVD� GL� GDSDWNDQ� WRWDO� NHEXWXKDQ� DLU� EHUVLK� SDGD� JHGXQJ�8QLYHUVLWDV� ���$JXVWXV� �����

-DNDUWD� DGDODK� ������� /LWHU�KDUL�� .DSDVLWDV� SRPSD� VHEHVDU� ����� P
�
�V�� +HDG� WRWDO� SRPSD� VHEHVDU� ������ P��

3XWDUDQ�SRURV�SRPSD�\DLWX������USP��'D\D�SRPSD�VHEHVDU�������N:��.HFHSDWDQ�VSHVLILN� VHEHVDU�������USP��

'DUL� KDVLO� DQDOLVD� GDSDW� GLQ\DWDNDQ�EDKZD�3RPSD�6HQWULIXJDO� \DQJ�EHUDGD�GL� JHGXQJ�8QLYHUVLWDV����$JXVWXV�

�����-DNDUWD�VXGDK�OD\DN�XQWXN�GLJXQDNDQ� 

 

.DWD�.XQFL���.HEXWXKDQ�DLU��NDSDVLWDV�SRPSD��SRPSD�VHQWULIXJDO 

 

$EVWUDFW 

A pump is a device or a machine to move liquids from one place to another via a piping medium by adding 

energy to the fluid that is moved and continuous. The pump used in this analysis is the Centrifugal Pump 

contained in the building University 17 August 1945 Jakarta. The purpose of this analysis is to determine the 

needs of water in the building University 17 August 1945 Jakarta. Water requirement at University building 

August 17, 1945 Jakarta is calculated based on building floor and usage of every lecturer, staff, student, and 

rectorate in University 17 August 1945 Jakarta. The result of the analysis in obtaining the total clean water 

requirement at the building University 17 August 1945 Jakarta is 1.7910 Liter / day. The pump capacity is 0.06 

m
3
 / s. The total pump head is 31.99 m. The rotation of the pump shaft is 1500 rpm. The pump power is 0.817 

kW. Specific speed of 48.51 rpm. The results of the analysis can be stated that the Centrifugal Pump located in 

the building University 17 August 1945 Jakarta is feasible to use. 

 

Keywords : Water requirement, pump capacity, centrifugal pump. 

 

1. PENDAHULUAN 

 

3LSD�PHUXSDNDQ� VDUDQD� WUDQVSRUWDVL� IOXLGD� \DQJ� HIHNWLI�GDQ� HILVLHQ��3LSD�PHPLOLNL�EHUEDJDL�

XNXUDQ� GDQ� EHQWXN� SHQDPSDQJ��$OLUDQ� IOXLGD� GL� GDODP�SLSD�PHQJDODPL� SHQXUXQDQ� WHNDQDQ�

VHVXDL�GHQJDQ�SDQMDQJ�SLSD�\DQJ�GLODOXL�IOXLGD�WHUVHEXW��3DGD�GDVDUQ\D�IXQJVL�GDUL�SHUSLSDDQ�

DGDODK�XQWXN�PHQGLVWULEXVLNDQ�DLU�EHUVLK�NH�WHPSDW-WHPSDW�\DQJ�GLNHKHQGDNL�GHQJDQ�WHNDQDQ�

\DQJ�FXNXS� 

 

3RPSD� VHQWULIXJDO� EDQ\DN� GLJXQDNDQ� SDGD� EHUEDJDL�PDFDP� DSOLNDVL� LQGXVWUL� GDQ� EHEHUDSD�

VHNWRU� ODLQ�� 3RPSD� EHNHUMD� GHQJDQ� PHQJRQYHUVL� HQHUJL� PHNDQLN� PHQMDGL� WHNDQDQGDQ� DWDX�

HQHUJL�NHQHWLN�7HNDQDQ�SDGD�SRPSD�PHQLQJNDW�GHQJDQ�PHQJKDVLONDQ�EDJLDQ�GHQJDQ�WHNDQDQ�

UHQGDK��OHELK�UHQGDK�GDUL�WHNDQDQ�DWPRVIHU��SDGD�EDJLDQ�VLVL�KLVDS�SRPSD�GDQ�WHNDQDQ�WLQJJL�

SDGD�EDJLDQ�NHOXDUDQ�SRPSD��2OHK�NDUHQD�UHQGDKQ\D�WHNDQDQ�KLVDS�PDND�IOXLGD�PHQJDOLU�NH�

SRPSD� GDUL� UHVHUYRLU�)OXLGD� PDVXN� VHFDUD� D[LDO� PHODOXL� OXEDQJ� KLVDS� SDGD� WHQJDK� SRPSD�

NHPXGLDQ�IOXLGD�WHUVHEXWEHUSXWDU�EHUVDPD�GHQJDQ�SXWDUDQ�VXGX�LPSHOHU�SRPSD� 

 

3DGD�SHQHOLWLDQ�LQL�SRPSD�\DQJ�GLJXQDNDQ�SDGD�JHGXQJ�8QLYHUVLWDV����$JXVWXV������-DNDUWD�

PHQJJXQDNDQ�SRPSD�VHQWULIXJDO��3RPSD�VHQWULIXJDO�\DQJ�GLJXQDNDQ�PHPLOLNL�WHNDQDQ�NHUMD�
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WLQJJL�KLQJJD����EDU��%HUGDVDUNDQ�ODWDU�EHODNDQJ�GLDWDV�PDND�SHQHOLWLDQ�LQL�GLODNXNDQ�XQWXN�

PHQJDQDOLVD�SHUKLWXQJDQ�GD\D�SRPSD�VHQWULIXJDO�SDGD�JHGXQJ�8QLYHUVLWDV����$JXVWXV������

-DNDUWD� 

 

2. 58086$1�0$6$/$+ 

 

'DODP�DQDOLVD� SRPSD� VHQWULIXJDO� GL� JHGXQJ�XQLYHUVLWDV� ��� DJXVWXV� ����� MDNDUWD�� GLODNXNDQ�

GHQJDQ�VHEDLN�±�EDLNQ\D��6HKLQJJD�GDODP�DQDOLVD�LQL�GL�DPELO�EHEHUDSD�PDVDODK��\DQJ�GDSDW�

GLUXPXVNDQ�VHEDJDL�EHULNXW 

1. $SDNDK� GD\D� SRPSD� VHQWULIXJDO� VHVXDL� GHQJDQ� NHEXWXKDQ� DLU� SDGD� VHWLDS� ODQWDL�

JHGXQJ�8QLYHUVLWDV����$JXVWXV������-DNDUWD�" 

2. 3HQJDUXK� DSD� \DQJ� GL� KDVLONDQ� GDUL� SHQJJXQDDQ� SLSD� VHWLDS� ODQWDL� JHGXQJ�

8QLYHUVLWDV����$JXVWXV������-DNDUWD�" 

 

3. 78-8$1�3(1(/,7,$1 

 

'DODP� DQDOLVD� LQL� GLODNXNDQ� XQWXN� PHQJHWDKXL� EHEHUDSD�PDQIDDW� \DQJ� GLKDVLONDQ� �� 8QWXN�

PHQJDQDOLVD� NHEXWXKDQ� DLU� SDGD� JHGXQJ� 8QLYHUVLWDV� ��� $JXVWXV� ����� -DNDUWD� GHQJDQ�

PHQJJXQDNDQ� SRPSD� VHQWULIXJDO�� 8QWXN� PHPEDQGLQJNDQ� DSDNDK� SRPSD� VHQWULIXJDO� \DQJ�

WHUSDVDQJ�VXGDK�VHVXDL� 

 

4. 0(72'2/2*,�3(1(/,7,$1 

 

Melakukan uji operasi agar dapat mengetahui kinerja dan karakteristik pompa secara aktual 

guna mendapatkan parameter yang bisa diketahui dalam proses. 
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o 'HELW�DLU���4����GLSHUROHK�GDUL�DODW�XNXU�UXOHUPHWHU� 

o *DPEDU�UDQFDQJ�JHGXQJ�EHUGDVDUNDQ�DNWXODLVDVL�EDQJXQDQ� 

o 7HNDQDQ�VLVL� LVDS�GDQ�WHNDQDQ�VLVL�EXDQJ�SDGD�SRPSD���3V�3G� ��\DQJ�GLSHUROHK�GDUL�

DODW�XNXU�SUHVVXUH�JDXJH� 

o $UXV�OLVWULN���$���GDQ�WHJDQJDQ�OLVWULN���9���\DQJ�PDVXN�SDGD�SRPSD� 

o $QDOLVD�KDVLO�DNKLU� 

o .HVLPSXODQ�VHEDJDL�SHQ\HOHVDLDQ�WXJDV�DNKLU 

'DWD�\DQJ�GLSHUROHK�NHPXGLDQ�GL�SURVHV�GHQJDQ�EHEHUDSD�ODQJNDK�VHKLQJJD�GLGDSDWNDQ�

KDVLO�VHEDJDL�EHULNXW 

1. 0HQJKLWXQJ� NHEXWXKDQ� DLU� EHUVLK� PHQJJXQDNDQ� PHWRGH� -XPODK� SHQJKXQL� GDQ�

%HUGDVDUNDQ� MHQLV� GDQ� MXPODK� DODW� SODPELQJ�� -XPODK� SHQJKXQL� GDSDW� GLSHUNLUDNDQ�

EHUGDVDUNDQ� OXDV� ODQWDL� HIHNWLI�� 'LOLKDW� SDGD� WDEHO� SHPDNDLDQ� UDWD-UDWD� SHU� RUDQJ�

VHWLDS�KDUL��1RHU�EDPEDQJ����������� 

 
Gambar 1. Sistem Tangki Atap 

2. .DSDVLWDV� SRPSD� GDSDW� GLWHQWXNDQ� EHUGDVDUNDQ� MXPODK� NHEXWXKDQ� DLU� PDNVLPXP�

GLEDJL�GHQJDQ�ZDNWX�SHQJRSUDVLDQ�SRPSD�UDWD�±�UDWD�SHUKLWXQJDQ 

3
ã�@�

Ê
É

 

'LPDQD�� 

4S  �.DSDVLWDV�3RPSD 

4  �-XPODK�.HEXWXKDQ�$LU 

���%HUVLK�UDWD�±�UDWD� 

3  �:DNWX�3HQJRSUDVLDQ 

���3RPSD�UDWD�±�UDWD�� 

���MDP�KDUL 

3. +HDG�WRWDO�SRPSD�DGDODK�HQHUJL�PHNDQLN�WRWDO�SHUVDWXDQ�EHUDW�]DW�FDLU�GDQGLQ\DWDNDQ�

GDODP� VDWXDQ� NRORP� ]DW� FDLU� GDODP� PHWHU�� 7LQJJL� WHNDQ� DGDODK� NHWLQJJLDQ� SDGD�

NRORP� IOXLGD� XQWXN� PHPSHUROHK� MXPODK� HQHUJL� \DQJ� VDPD� GHQJ� \DQJ� GLNDQGXQJ�

GDODP�ERERW�IOXLGD�NRQGLVL�VDPD��+HDG�WRWDO�SRPSD�GLWHQWXNDQ�GDUL�NRQGLVL�LQVWDODVL�

\DQJ�GLUHQFDQDNDQ�GDQ�GLKLWXQJ�GHQJDQ�SHUVDPDDQ 

* L *Ô E �¿DL 
a. .HUXJLDQ�+HDG�*HVHNDQ��KIVO� 

*OBH L I
+Oä8EO6

&OätäC
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'LPDQD��� 

�  �.RHILVLHQ�JHVHN 

,V  �3DQMDQJ�3LSD�LVDS�  

������� 

'V  �'LDPHWHU�GDODP 

���SLSD�LVDS� ������ 

9LV  �.HFHSDWDQ�DOLUDQ 

���GDODP�SLSD�LVDS�  

�������� 

.RHILVLHQ�NHUXJLDQ�JHVHN�GLWHQWXNDQ�EHUGDVDUNDQ�ELODQJDQ�UH\QROGV� 

'LPDQD�� 

4A L 8EOä&O

R
 

 

Y� �YLVNRVLWDV�NLQHPDWLND 

]DW�FDLU� �������[��í� 

Pð�V�SDGD�W� ���� 

b. .HUXJLDQ�+HDG���%HORNDQ��KIV�� 

*BOt L Bä
:ÏÜæ;.

6äÚ
� 

c. +HDG�.HUXJLDQ�3DGD�.DWXS��KYV� 

*RO L BRä
:ÏÜæ;.

6äÚ
� 

4. .HUXJLDQ�+HDG�3DGD�3LSD�.HOXDU 

a. .HUXJLDQ�+HDG�*HVHN��KIGO�� 

*B@ L I�ä
.@ä8E@6

&@ätäC
 

'LPDQD�� 

�  �.RHILVLHQ�NHUXJLDQ 

����JHVHN 

/G  �3DQMDQJ�SLSD�WHNDQ 

������P 

'G  �'LDPHWHU�GDODP 

���SLSD�WHNDQ� ������P 

9LG �.HFHSDWDQ�GDODP 

���SLSD�WHNDQ� ����� 

���P�V 

b. +HDG�.HUXJLDQ�$NLEDW���%HORNDQ��KIG�� 

*B@t L B�ä
ÏÜ×.

6äÚ
� 

c. +HDG�.HUXJLDQ�3DGD�.DWXS�&HJDK��KYG�� 

*R@u L BR�ä
ÏÜ×.

6äÚ
� 

d. +HDG�.HUXJLDQ�.DWXS�6RURQJ��KIG�� 

*B@v L BR�ä
ÏÜ×.

6äÚ
� 

e. +HDG�NHUXJLDQ�3DGD�3LSD�.HOXDU 

DB@w L BR�ä
ÏÜ×.

6äÚ
� 

5. +HDG�.HFHSDWDQ�.HOXDU 
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 *R@ L ÏÜ×.

6äÚ
� 

 

5. +$6,/�'$1�3(0%$+$6$1 

 

Data yang diperoleh kemudian diolah dengan tahapan pengerjaan sehingga mendapatkan 

output yang diinginkan sebagai berikut: 

 

 

<DQJ�WHODK�GLWHQWXNDQ�SDGD�XPXPQ\D�NHFHSDWDQ�DOLUDQ�SLSD�GLDPELO�VHEHVDU���±���P�V�

XQWXN�SLSD�GLDPHWHU�NHFLO��GDQ�����±���P�V�XQWXN�SLSD�GLDPHWHU�EHVDU 

� 

5.1 'LDPHWHU�3LSD�,VDS 

Persamaan pipa isap dengan persamaan kontinuitas : 

3ã@º�äæ  

Dimana : 

Qp = Kapasitas pompa 

   ( 0.0006m
3
/s ) 

A = Luas penampang pipa  

    ( 
�

8
&6 ) 

Vs = kecepatan aliran rata ± rata 

   pada penampang pipa 1 m/s 

Maka : 

&

æ@�¨8�äÊÛ
��ä��ÏÞ

 

&

æ@�¨8�äÊÛ
��ä��ÏÞ

 

&
æ@�§4ä4468

��ä��5

 

&æ@�¾4ä444;: 

&æ@�4ä46;9�à 

&æ@�5ä4<�ÜáÖÛÜ 
Kecepatan aliran pompa dalam isap ( Vis ) 
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8
Üæ@�

8�äÊÛ

��ä½Þ
.

 

Dimana : 

Qp = 0.0006 m
3
/s 

Ds = 0.0275 m 

Maka : 

8
Üæ@�

8�ä��4ä444:

��ä��:�4ä46;9�;.
 

8
Üæ@�

4ä4468�à/�æ

4ä446799�à.

 

8Üæ@�5ä45=�à�æ 

 

5.2 'LDPHWHU�3LSD�7HNDQ 

Dengan menggunakan rumus yang sama dengan ( 4.3.1. ) Vd mula ± mula 

diambil 2 m/s, maka : 

&@
@�
0�äÂÛ��äÇÏ  

&@
@�
8�ä4á444:
��ä6

 

&@@��4ä4447à 

&@@���4ä455ÂáÖÛ 
Kecepatan aliran pipa 

Dimana : 

8E@
@�

8�äÊÛ

��ä½×.

 

Maka : 

8E@
@�
8ä4á444:
�ä4á4447

 

8E@@�6ä98�à�æ 

 

5.3 +HDG�7RWDO 

 

DB@w L BR�ä
8E@6

täC
 

'LPDQD�� 

BR L sär 
0DND�� 

DB@w L sär�ä
:tärs

I
O
;6

tä{áz�I�O6
 

DB@v L rät�I 
6HKLQJJD�� 

DH@ L DB@s E DB@t E DB@u E DB@v E DB@w 

DH@ L yäw�I E rätv�I E rätzz�I E rärtz�I E rät�I 

DH@ L zäuv�I 
%HUGDVDUNDQ�SHUKLWXQJDQ�GLDWDV�PDND�WRWDO�KHDG�NHUXJLDQ�DGDODK�� 

DH L DHO E DH@ 

DH L rävw{w�I E zäuv�I 

DH L zäy{{�I 
+G  �KHDG�VWDWLV�LVDS���KHDG� 
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 ��P�����P 

  ���P 

*R@ L ÏÜ×.

6äÚ
� 

*R@ L :tärs
I
O
;6

tä{áz�I�O6
 

*R@ L rät�I 
 %HUGDVDUNDQ�SHUKLWXQJDQ�GLDWDV�PDND�EHVDUQ\D�KHDG�WRWDO�DGDODK�� 

* L zäy{{I E tuI E r E rätI 

* L usä{{I 

5.4 'D\D 

 

8QWXN� SRPSD� VWDQGDUW� GD\D� QRPLQDO� SHQJJHUDN� PXOD� GDSDW� GLWHQWXNDQ� GHQJDQ�

GLDJUDP� SHPLOLKDQ� SRPSD� XPXP� �ODPSLUDQ��� 'D\D� QRPLQDO� SHQJJHUDN� PXOD� GDSDW� MXJD�

GLWHQWXNDQ�GHQJDQ�SHUVDPDDQ�� 

2I L � Éæ�:5>Ô;
á-

� 

'LPDQD�� 

3V�  �'D\D�SRURV� � 

3P  �'D\D�1RPLQDO�3HQJJHUDN 

����PXOD��NZ� 

Ù  �)DNWRU�FDGDQJDQ�  

ß��  (ILVLHQVL�WUDQVPLVL� ����SRPSD�GLNRSHO�ODQJVXQJ�GHQJDQ�EDWDQJ�SHQJJHUDN�PXOD� 

0DND�� 

 

2I L rävusGS�:sE rät;
s

 

2I L räwsy�GS 
 

6. .(6,038/$1 

 

Dari uraian ± uraian dan perhitungan pada bab sebelumnya, analisa pompa sentrifugal untuk 

mendistribusikan air bersih pada gedung Universitas 17 Agustus 1945 Jakarta. Dapat ditarik 

beberapa kesimpulan sebagai berikut : 

1. 3RPSD�\DQJ�GL�DQDOLVD�PHPSXQ\DL�� 

x .DSDVLWDV    ��������P
�
�V 

x +HDG��+�    �������P 

x 3XWDUDQ��Q�    ������USP 

x 'D\D�SRPSD��3P�   �������.Z 

2. 'HQJDQ� NHFHSDWDQ� 6SHVLILN� �QV��  �vzáws�NLI �PDND� SRPSD� LQL� PHPLOLNL� LPSHOOHU�

UDGLDO 

3. %HUGDVDUNDQ� NDSDVLWDV� SRPSD� GL� WLWLN� QRO� PDND� KHDG� SRPSD� EHUDGD� SDGD� WLWLN�

WHUWLQJJL�� SDGD� VDDW� NDSDVLWDV� VHPDNLQ� EHVDU�PDND�KHDG� DNDQ�PHQJDODPL� SHQXUXQDQ�

GDQ�GD\D�PHQJDODPL�NHQDLNDQ��GDQ�VDDW�NDSDVLWDV�VWDQGDUW�PDND�HILVLHQVL�EHUDGD�SDGD�

WLWLN�WHUWLQJJL� 

4. %HUGDVDUNDQ� DQDOLVD� \DQJ� GLODNXNDQ� SDGD� EDE� VHEHOXPQ\D� EDKZD� 3RPSD� \DQJ�

GLUHQFDQDNDQ�VXGDK�OD\DN�XQWXN�GLJXQDNDQ�SDGD�*HGXQJ�8QLYHUVLWDV����$JXVWXV������

-DNDUWD�\DQJ�VHVXDL�GHQJDQ�DQDOLVD�VNULSVL�LQL�GHQJDQ�SHUEDQGLQJDQ�NDSDVLWDV�SRPSD�

\DQJ�WHUSDVDQJ�����.Z�±�����.Z�GHQJDQ�KDVLO�DQDOLVD�������.Z� 
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6$5$1 
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