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WHP+Τομές

Τομή 1

Άξονας μεγέθους ø25 και ø35

Τομή 2

Άξονας μεγέθους ø25 και ø35
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WHP+Τομές	

	 1:	 Κέλυφος αντλίας
	 2:	 ΠερικόΈλιο φτερωτής
	 3:	 Στεγανωτικός δακτύλιος
	 4:	 Φτερωτή
	 6:	 Στεγανωτικός δακτύλιος
	 7:	 Οπίσθια φλάντζα
	 8:	 Περόνη κεντραρίσματος
	 9:	 Βίδα
	 10:	 Στεγανωτικός δακτύλιος
	 11:	 Άξονας
	 14:	 Πρόσθετο πλαίσιο

Τομή 1	 Κανονικός στυπειοθλίπτης γιά άξονα μεγέθους ø25 και ø35
Τομή 2	 Στυπειοθλίπτης έκπλυσης νερού/ατμού γιά άξονα μεγέθους ø25 και ø35

	 5.1:	 Κέλυφος στυπειοθλίπτη
	 5.3:	 Δακτύλιος συγκράτησης
	 5.4:	 Σωλήνας αποστράγγισης
	 5.5:	 Στεγανωτικός δακτύλιος
	 5.6:	 Δακτύλιος στάτορα
	 5.7:	 Δακτύλιος ρότορα
	 5.8:	 Ενδιάμεση φλάντζα
	 5.9:	 Κέλυφος στυπειοθλίπτη
	 5.10:	 Στεγανωτικός δακτύλιος
	 5.11:	 Δακτύλιος συγκράτησης
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1.	 ÄéáâÜóôå ôéò ïäçãßåò ðñéí åãêáôáóôÞóåôå Þ èÝóåôå óå ëåéôïõñãßá 	
ôçí áíôëßá. Áí Ý¸åôå ïðïéáäÞðïôå áìöéâïëßá áðåõèõíèåßôå óôïí 	
ðëçóéÝóôåñï áíôéðñüóùðï ôçò APV.

2.	 ÅëÝãîôå êáôÜ ðüóï ïé ðñïäéáãñáöÝò ôïõ êéíçôÞñá êáé ôçò 		
ìïíÜäáò åëÝã¸ïõ åßíáé óùóôÝò, åéäéêÜ óå ðåñéâÜëëïí ëåéôïõñãßáò 	
üðïõ ìðïñåß íá õðÜñ¸åé êßíäõíïò Ýêñçîçò.

3.	 Ìç ëåéôïõñãÞóåôå ôçí áíôëßá ¸ùñßò íá Ý¸åôå óõíáñìïëïãÞóåé 		
ðñïóåêôéêÜ êáé óößîåé üëåò ôéò óõíäÝóåéò óùëçíþóåùí. Áí ç 		
áíôëßá ðñüêåéôáé íá ¸ñçóéìïðïéçèåß ãéá èåñìÜ êáé/Þ åðéêßíäõíá õãñÜ, 
ðñÝðåé íá ëçöèïýí åéäéêÜ ðñïëçðôéêÜ ìÝôñá. Óå ôÝôïéåò 
ðåñéðôþóåéò, öñïíôßóôå íá ôçñåßôå ôïõò éó¸ýïíôåò êáíïíéóìïýò 
áôïìéêÞò áóöÜëåéáò üôáí ¸ñçóéìïðïéåßôå ôÝôïéá ðñïúüíôá.

4.	 Ìç ëåéôïõñãÞóåôå ôçí áíôëßá ¸ùñßò íá Ý¸åôå ôïðïèåôÞóåé óôÝñåá 
ôïí ðñïöõëáêôÞñá ðïõ êáëýðôåé ôïí Üîïíá ôçò áíôëßáò.

5.	 Ç áíôëßá ðåñéÝ¸åé êéíïýìåíá ìÝñç. ÐïôÝ ìç âÜæåôå ôï ¸Ýñé Þ ôá 
äÜ¸ôõëá óáò ìÝóá óôçí áíôëßá, üôáí áõôÞ âñßóêåôáé óå ëåéôïõñãßá.

6.	 Ìçí áããßæåôå ôï êÝëõöïò ôçò áíôëßáò êáôÜ ôç ëåéôïõñãßá ôçò, óå 
ðåñßðôùóç ðïõ ç áíôëßá ¸ñçóéìïðïéåßôáé ãéá èåñìÜ ìÝóá, ïðüôå 
õðÜñ¸åé êßíäõíïò åãêáõìÜôùí.

7.	 ÐïôÝ ìçí áããßæåôå ôï ðåñßâëçìá êáôÜ ôç ëåéôïõñãßá, åðåéäÞ 
æåóôáßíåôáé.

8.	 ÐïôÝ ìçí êëåßíåôå ôï óôüìéï åéóáãùãÞò Þ åîáãùãÞò ôçò áíôëßáò, 
üôáí áõôÞ âñßóêåôáé óå ëåéôïõñãßá. Óå ðåñßðôùóç ðïõ ç áíôëßá 
ëåéôïõñãÞóåé ¸ùñßò ôï õãñü íá ìðïñåß íá êõêëïöïñÞóåé, ôüôå ôï 
õãñü ìðïñåß íá õðåñèåñìáíèåß êáé íá åîáôìéóôåß, äçìéïõñãþíôáò 
êßíäõíï Ýêñçîçò.

9.	 Áðïìáêñýíåôå ðÜíôá üëá ôá åñãáëåßá áðü ôçí áíôëßá ðñéí ôçí 
ëåéôïõñãÞóåôå.

10.	 ÐïôÝ ìçí êáèáñßæåôå ôïí çëåêôñïêéíçôÞñá ñß¸íïíôáò íåñü Þ 
êáèáñéóôéêü õãñü.

11.	 ÐïôÝ ìç óçêþíåôå ôçí áíôëßá áðü ôï êÜëõììá ôïõ êéíçôÞñá, ãéáôß 
äåí åßíáé ó¸åäéáóìÝíï þóôå íá áíôÝ¸åé ôï âÜñïò ôïõ êéíçôÞñá. 
ÁöáéñÝóôå ôï êÜëõììá ðñéí óçêþóåôå ôçí áíôëßá. ´ñçóéìïðïéåßôå 
ðÜíôá êáôÜëëçëïõò éìÜíôåò, óôåñåÜ ðñïóäåäåìÝíïõò, ãéá íá 
áíáóçêþóåôå ôçí áíôëßá ìå êÜðïéï ãåñáíü Þ Üëëï áíõøùôéêü 
ìç¸áíéóìü.

12.	 ÐïôÝ ìçí áðïóõíáñìïëïãåßôå ôçí áíôëßá ¸ùñßò íá Ý¸åôå 
áðïóõíäÝóåé ôïí êéíçôÞñá áðü ôçí ðáñï¸Þ ñåýìáôïò. ÁöáéñÝóôå ôéò 
áóöÜëåéåò êáé áðïóõíäÝóôå ôï êáëþäéï áðü ôï êéâþôéï áêñïäåêôþí 
ôïõ êéíçôÞñá.

13.	 Ïëåò ïé çëåêôñéêÝò åãêáôáóôÜóåéò ðñÝðåé íá ãßíïíôáé áðü 
åîåéäéêåõìÝíï ðñïóùðéêü.

14.	 ÐïôÝ ìçí áðïóõíáñìïëïãåßôå ôçí áíôëßá ¸ùñßò íá Ý¸åôå 
áðïóôñáããßóåé ôï óýóôçìá óùëçíþóåùí. Áí ç áíôëßá ðñüêåéôáé íá 
¸ñçóéìïðïéçèåß ãéá èåñìÜ êáé/Þ åðéêßíäõíá õãñÜ, ðñÝðåé íá ëçöèïýí 
åéäéêÜ ðñïëçðôéêÜ ìÝôñá. Óå ôÝôïéåò ðåñéðôþóåéò, öñïíôßóôå íá 
ôçñåßôå ôïõò éó¸ýïíôåò êáíïíéóìïýò áôïìéêÞò áóöÜëåéáò üôáí 
¸ñçóéìïðïéåßôå ôÝôïéá ðñïúüíôá.

15.	 Ïé ìÝãéóôåò ðéÝóåéò åîüäïõ ôçò áíôëßáò ðïõ êáèïñßæïíôáé óôç 
óõíÝ¸åéá äåí ðñÝðåé íá õðåñâáßíïíôáé óå êáìéÜ ðåñßðôùóç:

	 WHP+ 30/80, WHP+ 55/60, WHP+ 60/110 = Max´. 60 bar.

0.	 ÐñïåéäïðïéÞóåéò
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1.1	 Ç óåéñÜ WHP+

	 Ôï ðáñüí åã¸åéñßäéï êáëýðôåé üëåò ôéò êáíïíéêÝò åêäüóåéò ôçò 
áíôëßáò WHP+.

	 ÅëÝãîôå ôï ðéíáêßäéï êáôáóêåõáóôÞ ôçò áíôëßáò ãéá íá âåâáéùèåßôå 
üôé ðñüêåéôáé ãéá êÜðïéá áðü ôéò åêäüóåéò ðïõ áíáöÝñïíôáé 
ðáñáðÜíù. Ïé åêäüóåéò W+ êáé W+ 140/50 ðåñéãñÜöïíôáé óå 
îå¸ùñéóôü åã¸åéñßäéï, ôï ïðïßï óõíïäåýåé ôçí áíôëßá.

1.2	 Ç áíôëßá WHP+, åðéëïãÝò êáé ðñüóèåôïò åîïðëéóìüò

	 Åßíáé äéáèÝóéìåò ïé áêüëïõèåò ôõðéêÝò åðéëïãÝò ãéá ôç óåéñÜ WHP+:
	 -	 ìå Þ ¸ùñßò êÜëõììá
	 -	 ìå ðëáßóéï êáé ñõèìéæüìåíá ðüäéá Þ óôáèåñÞ âÜóç
	 -	 ìå óôõðåéïèëßðôç áðü Üíèñáêá/SiC Þ SiC/SiC
	 -	 ìå óôåãáíùôéêïýò äáêôõëßïõò áðü EPDM Þ FPM (Viton) (Kalrez êáé 	

	 ðéèáíüí êÜðïéá Üëëá)
	 -	 ìå ìç¸áíéêü óôõðåéïèëßðôç áðëÞò åíÝñãåéáò Þ ìç¸áíéêü 		

	 óôõðåéïèëßðôç äéðëÞò åíÝñãåéáò ìå ðñïåôïéìáóßá óôåãáíïðïßçóçò 	
	 ôïõ Üîïíá ìå Ýêðëõóç ìå íåñü Þ áôìü.

	 -	 Ýêäïóç 3Á.

	 Ðñüóèåôïò åîïðëéóìüò:
	 -	 ç¸ïáðïññïöçôéêü êÜëõììá

	 Ïé áíôëßåò WHP+ ìðïñåß íá ÷ïñçãïýíôáé ìå üëá ôá ñáêüñ 
óõãêüëëçóçò êáé ôïõò óöéãêôÞñåò ðïõ óõíÞèùò ÷ñçóéìïðïéïýíôáé ìå 
áíï÷Ýò ãéá ôéò ðßåóçò ôïõ óõóôÞìáôïò.

1.3	 Ðñïóäéïñéóìüò ôïõ ìïíôÝëïõ ôçò áíôëßáò

	 Åíá ðéíáêßäéï åßíáé ôïðïèåôçìÝíï óôï ðñüóèåôï ðëáßóéï, üðùò 
öáßíåôáé óôçí åéêüíá 1.

	 ÐáñÜäåéãìá:
	 Type WHP+30/80:	 åðéóçìáßíåé ôïí ôýðï ôçò áíôëßáò, åäþ ìéá WHP+ 	

			   30/80
	 125:		  åðéóçìáßíåé ôç äéÜìåôñï ôçò öôåñùôÞò
	 Serial No.:		  Ï ìïíáäéêüò óåéñéáêüò áñéèìüò ôçò áíôëßáò.
	 Order No:		  Ï áñéèìüò ðáñáãùãÞò ôçò APV
	 Year:		  åðéóçìáßíåé ôï Ýôïò êáôáóêåõÞò

1.4	 Ðñïóäéïñéóìüò ôïõ ìïíôÝëïõ ôïõ êéíçôÞñá

	 Ï çëåêôñïêéíçôÞñáò ìðïñåß íá ðñïóäéïñéóôåß áðü ôç äéáâÜèìéóç óå 
kW êáé ôï óõíïëéêü ýøïò ðïõ áíáãñÜöïíôáé óôï ðéíáêßäéï ôýðïõ ôïõ 
êéíçôÞñá. Ìðïñåßôå íá äéáâÜóåôå ôï ðéíáêßäéï áöáéñþíôáò ôï 
êÜëõììá ôïõ êéíçôÞñá.

1.	 ÅéóáãùãÞ óôç óåéñÜ WHP+

Åéê.1
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2.1	 ÔïðïèÝôçóç
	 ËÜâåôå õðüøç óáò ôá åîÞò:
	 Ç áíôëßá ðñÝðåé íá ôïðïèåôçèåß Ýôóé þóôå ï óùëÞíáò áíáññüöçóçò 

íá åßíáé üóï ôï äõíáôüí âñá¸ýôåñïò êáé íá Ý¸åé êáèïäéêÞ êëßóç ðñïò 
ôï óôüìéï áíáññüöçóçò ôçò áíôëßáò. Öñïíôßóôå íá ðåñéïñßóåôå óôï 
áðïëýôùò åëÜ¸éóôï äõíáôü ôïí áñéèìü ôùí âáëâßäùí, êáìðõëþí êáé 
äéáêëáäþóåùí óôï äßêôõï ôùí óùëçíþóåùí áíáññüöçóçò.

	 ÐñÝðåé íá õðÜñ¸åé áñêåôüò ¸þñïò ãýñù áðü ôçí áíôëßá ãéá ôçí 
åãêáôÜóôáóç êáé ôç óõíôÞñçóç ôùí óùëçíþóåùí.

2.2	 ÐñïóáñìïãÞ ôùí óùëçíþóåùí
	 Ðñïóáñìüóôå ôéò óùëçíþóåéò ðñïóåêôéêÜ óôá óôüìéá áíáññüöçóçò 

êáé êáôÜèëéøçò ôçò áíôëßáò. Âåâáéùèåßôå üôé ôï äßêôõï óùëçíþóåùí 
óôçñßæåôáé êáôÜëëçëá óå õðïóôçñßãìáôá óùëÞíùí, êáôÜ ôñüðïí 
þóôå ôï êÝëõöïò ôçò áíôëßáò íá ìçí õðüêåéôáé óå ôÜóåéò êáé 
õößóôáôáé ôï âÜñïò ôïõ äéêôýïõ óùëçíþóåùí üôáí âñßóêåôáé óå 
ëåéôïõñãßá.

2.3	 Ðáñï¸Þ ñåýìáôïò
	 Ï çëåêôñïêéíçôÞñáò ðñÝðåé íá óõíäåèåß óôçí ðáñï¸Þ ñåýìáôïò 

ìÝóù åíüò êéâùôßïõ, óýìöùíá ìå ôïõò éó¸ýïíôåò êáíïíéóìïýò. Ï 
êéíçôÞñáò ðñÝðåé íá óõíäåèåß üðùò åðéóçìáßíåôáé óôéò ïäçãßåò ðïõ 
âñßóêïíôáé ìÝóá óôï êÜëõììá ôïõ êéâùôßïõ áêñïäåêôþí ôïõ êéíçôÞñá.

	 Ï çëåêôñïêéíçôÞñáò ðñÝðåé íá óõíäåèåß êáôÜ ôñüðïí þóôå ç öïñÜ 
ðåñéóôñïöÞò ôïõ êéíçôÞñá (åðïìÝíùò êáé ôçò öôåñùôÞò) íá åßíáé 
áíôßèåôç áðü ôç öïñÜ ôïõ ñïëïãéïý, âëÝðïíôáò áðü åìðñüò ðñïò ôï 
óôüìéï áíáññüöçóçò óôï êÝëõöïò ôçò áíôëßáò (åéê. 2).

2.4	 Ðáñï¸Þ íåñïý ãéá óôåãáíïðïßçóç ôïõ Üîïíá ìå Ýêðëõóç ìå 		
	 íåñü
	 Ïé áíôëßåò ìå óôõðåéïèëßðôç Ýêðëõóçò ìå íåñü Ý¸ïõí äýï óôüìéá 

óýíäåóçò óùëçíþóåùí óôç öëÜíôæá ôïõ óôõðåéïèëßðôç (åéê. 3). Ïé 
óýíäåóìïé óùëçíþóåùí åßíáé ìåãÝèïõò 1/8" êáé äÝ¸ïíôáé óùëÞíá 
äéáìÝôñïõ 6,0 mm. Ç áðáéôïýìåíç ðáñï¸Þ íåñïý åßíáé 15-30 ëßôñá/
þñá ìå ìÝãéóôç ðßåóç 7 bar.

	 Ïé óýíäåóìïé óùëçíþóåùí óôç öëÜíôæá ôïõ óôõðåéïèëßðôç ðñÝðåé 
íá åßíáé ðÜíôá ôïðïèåôçìÝíïé êáôáêüñõöá, ìå ôï óôüìéï åéóáãùãÞò 
ôïõ íåñïý êÜôù êáé ôï óôüìéï åîáãùãÞò ðÜíù.

	 Ç êáôáíÜëùóç íåñïý ìðïñåß íá ðåñéïñéóôåß ìå ôçí ôïðïèÝôçóç ìéáò 
çëåêôñïìáãíçôéêÞò âáëâßäáò óôçí ðáñï¸Þ ôïõ íåñïý Ýêðëõóçò. Ç 
ëåéôïõñãßá áíïßãìáôïò/êëåéóßìáôïò ôçò çëåêôñïìáãíçôéêÞò âáëâßäáò 
ìðïñåß íá åëÝã¸åôáé áðü ôç äéáäéêáóßá åêêßíçóçò/äéáêïðÞò 
ëåéôïõñãßáò ôçò áíôëßáò.

	 Ìç ¸ñçóéìïðïéåßôå ôïõò óõíäÝóìïõò óùëçíþóåùí íåñïý Ýêðëõóçò 
ãéá áôìü Þ óõìðýêíùìá áôìïý. Áí èÝëåôå íá ¸ñçóéìïðïéÞóåôå áôìü 
óáí áðïöñáêôéêü ìÝóï, ôüôå áðáéôåßôáé Ýíáò åéäéêüò áóçðôéêüò 
áãùãüò. Äåßôå ôçí ðáñÜãñáöï 2.5 ãéá áõôü ôïí ôýðï ôïõ óõíäÝóìïõ.

2.5	 Ðáñï¸Þ áôìïý Þ óõìðõêíþìáôïò áôìïý ãéá áóçðôéêÞ ¸ñÞóç
	 Ïé óôõðåéïèëßðôåò áóçðôéêÞò ¸ñÞóçò åßíáé åöïäéáóìÝíïé ìå 

óùëçíþóåéò 8 mm áðü áíïîåßäùôï ¸Üëõâá ãéá ôç óýíäåóÞ ôïõò. 
Åíáò óôáôéêüò äéðëüò óôõðåéïèëßðôçò áôìïý Þ óõìðõêíþìáôïò áôìïý 
åßíáé åöïäéáóìÝíïò ìå óõíäÝóìïõò ãéá ôç óýíäåóç ¸áëýâäéíùí 
óùëÞíùí 8 mm óôï êÝëõöüò ôïõ.

	 Ï áôìüò ìðïñåß íá ¸ñçóéìïðïéçèåß óå èåñìïêñáóßåò Ýùò 150°C êáé 
ðßåóç 5 bar.

2.	 ÅãêáôÜóôáóç ôçò áíôëßáò

Åéê. 3

Åéê. 2
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	 Ðñéí ëåéôïõñãÞóåôå ôçí áíôëßá, áðïóõíáñìïëïãÞóôå êáé êáèáñßóôå 
ôï óùëÞíá áíáññüöçóçò. ÐñÝðåé íá áöáéñåèåß êÜèå îÝíï óþìá ðïõ 
âñßóêåôáé ìÝóá óôï óùëÞíá.

3.1	 Åëåã¸ïò ôïõ óþìáôïò ôçò áíôëßáò ãéá îÝíá óþìáôá
	 ÁöáéñÝóôå ôï êÝëõöïò ôçò áíôëßáò üðùò ðåñéãñÜöåôáé óôç 

óõíÝ¸åéá. Îåäéðëþóôå ôï ó¸åäéÜãñáììá ôçò ôïìÞò (óåëßäá 2) êáé 
¸ñçóéìïðïéÞóôå ôï óáí áíáöïñÜ.

1.	 Äéáêüøôå ôçí ðáñï¸Þ ñåýìáôïò.

2.	 ÁöáéñÝóôå ôï êÝëõöïò ôçò áíôëßáò (1) îåâéäþíïíôáò ôéò âßäåò (9) êáé 
ôñáâþíôáò ðñïóåêôéêÜ ôï êÝëõöïò ôçò áíôëßáò.

3.	 Ãõñßóôå ôç öôåñùôÞ (4) ãéá íá âåâáéùèåßôå üôé äåí õðÜñ¸åé êáíÝíá 
îÝíï óþìá ðßóù ôçò.

4.	 Áí õðÜñ¸åé êÜðïéï îÝíï óþìá óôçí áíôëßá áöáéñÝóôå ôï.

5.	 Ïôáí ôï êÝëõöïò ôçò áíôëßáò åßíáé êáèáñü êáé ¸ùñßò îÝíá óþìáôá, 
îáíáóõíáñìïëïãÞóôå ôçí áíôëßá.

	 ÔïðïèåôÞóôå ôï êÝëõöïò ôçò áíôëßáò üðùò ðåñéãñÜöåôáé óôç 
óõíÝ¸åéá:

6.	 ÐéÝóôå ôï êÝëõöïò ôçò áíôëßáò ðÜíù óôï óôåãáíùôéêü äáêôýëéï (6) 
êáé âéäþóôå ôéò âßäåò (9). ÑïðÞ óýóöéãîçò: M16: 250 Íéïõôüìåôñá, 
Ì12: 100 Íéïõôüìåôñá.

7.	 ÔïðïèåôÞóôå ôïõò óùëÞíåò áíáññüöçóçò êáé êáôÜèëéøçò. ÅëÝãîôå áí 
ïé óýíäåóìïé ôùí óùëçíþóåùí åßíáé óùóôÜ óöéãìÝíïé êáé áí Ý¸ïõí 
ôïðïèåôçèåß ôá õðïóôçñßãìáôá ôùí óùëçíþóåùí.

	 Ãéá ôçí åõêïëüôåñç åöáñìïãÞ ôïõ êåëýöïõò ôçò áíôëßáò, óõíéóôÜôáé 
ç åðÜëåéøç ôïõ óôåãáíùôéêïý äáêôõëßïõ ìå Ýíá ëåðôü óôñþìá ìç 
äéáâñùôéêïý ëéðáíôéêïý, åãêåêñéìÝíïõ ãéá ¸ñÞóç ìå ôñüöéìá, Þ 
óáðïõíéïý.

3.2	 ÄïêéìÞ ôçò áíôëßáò
	 Ãéá íá åëÝãîåôå áí ç áíôëßá ëåéôïõñãåß éêáíïðïéçôéêÜ, ãåìßóôå ôçí 

áíôëßá ìå íåñü êáé âÜëôå ôç ãéá ëßãï óå ëåéôïõñãßá. ÅëÝãîôå ôç öïñÜ 
ðåñéóôñïöÞò êáé ðñïóÝîôå áí êÜíåé ïðïéïäÞðïôå áóõíÞèéóôï èüñõâï.

	 Óå áíôëßåò ìå óôõðåéïèëßðôç Ýêðëõóçò ìå íåñü Þ áôìü, ï èÜëáìïò 
Ýêðëõóçò äßðëá óôï óôõðåéïèëßðôç ðñÝðåé íá åßíáé ãåìÜôïò ìå íåñü/
áôìü.

	 ÐïôÝ ìçí áöÞíåôå ôçí áíôëßá íá ëåéôïõñãåß ¸ùñßò õãñü, ãéáôß Ýôóé 
èá êáôáóôñáöåß ï óôõðåéïèëßðôçò.

	 Ðñéí èÝóåôå ôçí áíôëßá óå ëåéôïõñãßá åëÝãîôå ôá åîÞò:
	 -	 áí ï ðñïöõëáêôÞñáò ôïõ Üîïíá åßíáé ôïðïèåôçìÝíïò óùóôÜ
	 -	 áí õðÜñ¸åé åëåýèåñç ðñüóâáóç ãéá ôï õãñü
	 -	 áí ç âáëâßäá óôçí êáôÜèëéøç åßíáé êëåéóôÞ
	 Ç âáëâßäá óôçí êáôÜèëéøç ðñÝðåé íá åßíáé ðÜíôá êëåéóôÞ êáôÜ ôçí 

åêêßíçóç ãéá ôçí áðïöõãÞ õðåñöüñôùóçò ôïõ çëåêôñïêéíçôÞñá, áëëÜ 
èá ðñÝðåé íá áíïßîåé ðÜëé ìüëéò ç áíôëßá ôåèåß óå ëåéôïõñãßá.

4.1	 Íåñü/áôìüò/óõìðýêíùìá Ýêðëõóçò êëð.
	 Óå áíôëßåò ìå óôõðåéïèëßðôç Ýêðëõóçò, åëÝãîôå áí ç ðáñï¸Þ ôïõ 

ìÝóïõ Ýêðëõóçò åßíáé áíïéêôÞ êáé áí ç ñïÞ åßíáé ç åíäåéêíõüìåíç 
(ðåñßðïõ 15-30 ëßôñá/þñá).

3.	 Ðñéí ôçí Ýíáñîç ëåéôïõñãßáò

4.	 Åêêßíçóç ôçò áíôëßáò

Åéê. 2
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5.1	 Åëåã¸ïò ôïõ óôõðåéïèëßðôç
	 ÐñÝðåé íá åëÝã¸åôå ôï óôõðåéïèëßðôç ôçò áíôëßáò ãéá äéáññïÝò óå 

ôáêôÜ ¸ñïíéêÜ äéáóôÞìáôá. Áí ï óôõðåéïèëßðôçò ðáñïõóéÜæåé 
äéáññïÞ, áíôéêáôáóôÞóôå ôïí Þ áíôéêáôáóôÞóôå ôï áíôßóôïé¸ï 
åîÜñôçìá, üðùò ðåñéãñÜöåôáé óôç óõíÝ¸åéá.

5.2	 ÁíôéêáôÜóôáóç ôïõ óôõðåéïèëßðôç
	 Ôï ãåíéêü ó¸åäéÜãñáììá (óåëßäá 2) ðáñïõóéÜæåé ôç èÝóç êáé ôç äïìÞ 

ôïõ óôõðåéïèëßðôç, ôüóï ãéá áðëü óôõðåéïèëßðôç üóï êáé ãéá 
óôõðåéïèëßðôç Ýêðëõóçò ìå íåñü/áôìü.

	 Ãéá íá áíôéêáôáóôÞóåôå ôï óôõðåéïèëßðôç, ç áíôëßá ðñÝðåé íá 
áðïóõíáñìïëïãçèåß, üðùò ðåñéãñÜöåôáé óôç óõíÝ¸åéá.

	 1.	 Äéáêüøôå ôçí ðáñï¸Þ ñåýìáôïò óôç ìïíÜäá ôïõ äéáêüðôç 		
	 áóöáëåßáò ôïõ çëåêôñïêéíçôÞñá, áöáéñþíôáò ôéò áóöÜëåéåò êáé 	
	 áðïóõíäÝïíôáò ôá êáëþäéá.

	 2.	Êëåßóôå ôçí ðáñï¸Þ áôìïý êáé íåñïý Ýêðëõóçò.

	 3.	Êëåßóôå ôçí áíáññüöçóç êáé ôçí êáôÜèëéøç ôçò áíôëßáò êáé 		
	 âåâáéùèåßôå üôé äåí õðÜñ¸åé êáèüëïõ õãñü ìÝóá óôï êÝëõöïò ôçò 	
	 áíôëßáò.

		  Óå ðåñßðôùóç ðïõ ç áíôëßá ¸ñçóéìïðïéåßôáé ãéá èåñìÜ êáé/Þ 		
	 äéáâñùôéêÜ õãñÜ, ðñÝðåé íá ëçöèïýí åéäéêÜ ðñïëçðôéêÜ ìÝôñá. Óå 	
	 ôÝôïéåò ðåñéðôþóåéò, öñïíôßóôå íá ôçñåßôå ôïõò éó¸ýïíôåò 		
	 êáíïíéóìïýò áôïìéêÞò áóöÜëåéáò üôáí ¸ñçóéìïðïéåßôå ôÝôïéá 		
	 ðñïúüíôá.

	 4.	Áöïý êëåßóåôå êáëÜ ôïõò óùëÞíåò åéóáãùãÞò êáé åîáãùãÞò, 		
	 ¸áëáñþóôå ôéò âßäåò (9), âãÜëôå ôï êÝëõöïò ôçò áíôëßáò êáé 		
	 áöáéñÝóôå ôç öôåñùôÞ (4).

	 5.	ÁöáéñÝóôå ìå ôá äÜ¸ôõëá óáò ôï äáêôýëéï óôÜôïñá (5.6) ðïõ 		
	 åßíáé ôïðïèåôçìÝíïò ðÜíù óôçí ïðßóèéá öëÜíôæá (7).

	 6.	ÁöáéñÝóôå ôï óôåãáíùôéêü äáêôýëéï (5.5) áðü ôï äáêôýëéï 		
	 óôÜôïñá.

	 7.	ÁöáéñÝóôå ôï äáêôýëéï ñüôïñá (5.7) ðïõ åßíáé ôïðïèåôçìÝíïò óôç 	
	 öôåñùôÞ (4).

	 8.	ÁöáéñÝóôå ôïí óôåãáíùôéêü äáêôýëéï (5.5) áðü ôï äáêôýëéï 		
	 ñüôïñá.

	 9.	Êáèáñßóôå ôïõò èáëÜìïõò ôùí äáêôõëßùí ñüôïñá êáé óôÜôïñá ìå 	
	 áÝñá Þ íåñü áí ¸ñåéáóôåß.

	 9.á Óôïõò óôõðåéïèëßðôåò Ýêðëõóçò ìå íåñü, ðñÝðåé íá 			 
	 áöáéñåèåß ç ïðßóèéá öëÜíôæá ãéá ôçí áðïóõíáñìïëüãçóç ôçò 		
	 ïðßóèéáò äéÜôáîçò óôåãáíïðïßçóçò ôïõ Üîïíá. Ï äáêôýëéïò 		
	 óôÜôïñá (5.6) ôçò ïðßóèéáò äéÜôáîçò óôåãáíïðïßçóçò åßíáé 		
	 ôïðïèåôçìÝíïò ìÝóá óôï äáêôýëéï óõãêñÜôçóçò (5.11) êáé ï 		
	 äáêôýëéïò ñüôïñá (5.7) åßíáé ôïðïèåôçìÝíïò ðÜíù óôïí Üîïíá (11). 	
	 Áõôïß áöáéñïýíôáé êáôÜ ôïí ßäéï ôñüðï üðùò êáé ôá åîáñôÞìáôá 	
	 ôçò åìðñüóèéáò äéÜôáîçò óôåãáíïðïßçóçò.

	 10.ÅîåôÜóôå ôïõò óôåãáíùôéêïýò äáêôõëßïõò (5.5) ãéá óçìÜäéá 		
	 óêëÞñõíóçò, áðþëåéáò åëáóôéêüôçôáò, øáèõñüôçôáò êáé/Þ öèïñÜò. 	
	 ÁíôéêáôáóôÞóôå ôá öèáñìÝíá Þ êáôåóôñáììÝíá åîáñôÞìáôá.

	 11.	Ï äáêôýëéïò óôÜôïñá (5.6) êáé ï äáêôýëéïò ñüôïñá (5.7) ðñÝðåé 	
	 åðßóçò íá åîåôáóôïýí ãéá óçìÜäéá öèïñÜò. Ïé ïëéóèáßíïõóåò 		
	 åðéöÜíåéåò äåí ðñÝðåé íá åßíáé êáèüëïõ ¸áñáãìÝíåò. Óå áíôßèåôç 	
	 ðåñßðôùóç, ðñÝðåé íá áíôéêáôáóôáèïýí ôüóï ï äáêôýëéïò 

		  óôÜôïñá üóï êáé ï äáêôýëéïò ñüôïñá.

5.	 ÓõíôÞñçóç

Áðïóõíáñìïëüãçóç ôçò áíôëßáò

Áðïóõíáñìïëüãçóç ôïõ 

óôõðåéïèëßðôç

Åëåã÷ïò ôùí îáñôçìÜôùí ðïõ 
öèåßñïíôáé
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	 11.á Óôïõò óôõðåéïèëßðôåò Ýêðëõóçò ìå íåñü/áóçðôéêïýò 			 
	 óôõðåéïèëßðôåò, ïé äáêôýëéïé (5.7, 5.6) ôçò ïðßóèéáò äéÜôáîçò 		
	 óôåãáíïðïßçóçò ðñÝðåé åðßóçò íá åîåôáóôïýí ãéá óçìÜäéá öèïñÜò 	
	 êáé áí ¸ñåéáóôåß íá áíôéêáôáóôáèïýí.

	 12.	ÅãêáôáóôÞóôå êáéíïýñéïõò óôåãáíùôéêïýò äáêôõëßïõò óôï 		
	 äáêôýëéï óôÜôïñá êáé ôï äáêôýëéï ñüôïñá.

		  Óçìåßùóç! Èõìçèåßôå üôé ðñÝðåé íá ôïõò âñÝîåôå ìå íåñü.

	 13.	ÔïðïèåôÞóôå ôï äáêôýëéï ñüôïñá (5.7) ðÜíù óôç öôåñùôÞ ¸ùñßò 	
	 ôç ¸ñÞóç åñãáëåßùí.

		  Óçìåßùóç! Ç åãêïðÞ óôï äáêôýëéï ñüôïñá ðñÝðåé íá åßíáé 		
	 óôáèåñÞ þóôå íá åöáñìüæåé ìå ôïí ðåßñï åöáñìïãÞò (5.8) ðÜíù 	
	 óôç öôåñùôÞ.

	 13.á Óôïõò óôõðåéïèëßðôåò Ýêðëõóçò ìå íåñü/áóçðôéêïýò 			
	 óôõðåéïèëßðôåò, ðñÝðåé åðßóçò íá ôïðïèåôçèåß Ýíáò äáêôýëéïò 		
	 ñüôïñá (5.7) óôïí Üîïíá - êáé ðÜëé ¸ùñßò ôç ¸ñÞóç åñãáëåßùí.

	 14.	ÔïðïèåôÞóôå ôï äáêôýëéï óôÜôïñá (5.6) óôçí ïðßóèéá öëÜíôæá 		
	 ¸ùñßò ôç ¸ñÞóç åñãáëåßùí.

		  Óçìåßùóç! Ïé “åãêïðÝò” óôï äáêôýëéï óôÜôïñá ðñÝðåé íá åßíáé 		
	 óôáèåñÝò þóôå íá åöáñìüæïõí óôïí ðåßñï åöáñìïãÞò óôçí 		
	 ïðßóèéá öëÜíôæá. ÅëÝãîôå áí ï äáêôýëéïò óôÜôïñá åßíáé 		
	 ôïðïèåôçìÝíïò Ýôóé þóôå íá ïëéóèáßíåé åìðñüò êáé ðßóù åýêïëá, 	
	 ìÝóá óôçí ïðßóèéá öëÜíôæá.

	 14.á Óôïõò óôõðåéïèëßðôåò Ýêðëõóçò ìå íåñü/áóçðôéêïýò 			
	 óôõðåéïèëßðôåò, áöáéñÝóôå ôï “óùëÞíá áðïóôñÜããéóçò” (5.4) áðü 	
	 ôïõò äáêôõëßïõò óôÜôïñá ôüóï ãéá ôçí åìðñüóèéá üóï êáé ãéá ôçí 	
	 ïðßóèéá äéÜôáîç óôåãáíïðïßçóçò, ðñéí ôïõò ôïðïèåôÞóåôå óôï 		
	 êÝëõöïò ôïõ óôõðåéïèëßðôç (5.9) êáé ôçí ïðßóèéá öëÜíôæá (7), 		
	 áíôßóôïé¸á.

	 15.	Áöïý ïëïêëçñþóåôå ôçí ôïðïèÝôçóç, êáèáñßóôå ôéò öèåéñüìåíåò 	
	 åðéöÜíåéåò.

	 15.á Óôçí ðåñßðôùóç ôùí óôõðåéïèëéðôþí Ýêðëõóçò ìå íåñü/		
	 áóçðôéêþí óôõðåéïèëéðôþí, ôïðïèåôÞóôå ôçí ïðßóèéá öëÜíôæá (7).

	 16.	ÔïðïèåôÞóôå ôç öôåñùôÞ (4). Èõìçèåßôå üôé ðñÝðåé íá 			
	 ¸ñçóéìïðïéÞóåôå ôçí åíäåéêíõüìåíç ñïðÞ óýóöéãîçò: 70 Nm ãéá 	
	 Üîïíá Ö25, 200 Nm ãéá Üîïíá Ö35.

	 17.	ÐéÝóôå ôï êÝëõöïò ôçò áíôëßáò (1) ðñïò ôá ìÝóá, ðÜíù óôï 		
	 óôåãáíùôéêü äáêôýëéï (6) êáé óößîôå ôéò âßäåò (9).

		  ÑïðÞ óýóöéãîçò: Ì16: 250 Íéïõôüìåôñá, Ì12: 100 Íéïõôüìåôñá

5.3	 Ëßðáíóç ôïõ êéíçôÞñá

	 Ï êéíçôÞñáò åßíáé Ýíáò åéäéêüò çëåêôñïêéíçôÞñáò ìå Ýíóöáéñá 
ãùíéáêÜ ñïõëåìÜí äéðëÞò óåéñÜò, ãéá ôçí áðïññüöçóç ôùí 
åîáéñåôéêÜ éó¸õñþí áîïíéêþí äõíÜìåùí ðïõ åìöáíßæïíôáé óôéò 
áíôëßåò WHP+. Ï êéíçôÞñáò åßíáé åöïäéáóìÝíïò ìå ãñáóáäüñïõò êáé 
áðáéôåß ôáêôéêÞ ëßðáíóç. Ôï äéÜóôçìá ëßðáíóçò êáé ïé áðáéôïýìåíåò 
ðïóüôçôåò åßíáé êáôá¸ùñçìÝíåò óôç óåëßäá 49 êáé óå ìéá óçìåßùóç 
ôïðïèåôçìÝíç ðÜíù óôïí êéíçôÞñá.

5.	 ÓõíôÞñçóç

Áðïóõíáñìïëüãçóç ôçò 
áíôëßáò

Áðïóõíáñìïëüãçóç ôïõ 

óôõðåéïèëßðôç
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	 ËéðáíôéêÜ:
	 ÊáôÜ ôçí åðáíÜëçøç ôçò ëßðáíóçò ðñÝðåé íá ¸ñçóéìïðïéçèåß 

áðïêëåéóôéêÜ Ýíá åéäéêü ãñÜóï ãéá ñïõëåìÜí. Ïé ðñïäéáãñáöÝò ôïõ 
åßíáé ïé åîÞò:

	 -	 ãñÜóï âÜóçò ëéèßïõ Þ ìåßãìáôïò ëéèßïõ, êáëÞò ðïéüôçôáò
	 -	 ôï éîþäåò ôïõ âáóéêïý ëáäéïý ðñÝðåé íá åßíáé 100-140 cST 		

	 óôïõò 40°C.
	 -	 óõíï¸Þ NLGI 2 Þ 3.
	 -	 êëßìáêá èåñìïêñáóßáò ëåéôïõñãßáò: -30°C - +120°C óõíå¸þò.

	 ÃñÜóï ìå ôéò êáôÜëëçëåò éäéüôçôåò äéáôßèåôáé áðü üëïõò ôïõò 
êýñéïõò êáôáóêåõáóôÝò ëéðáíôéêþí.

	 Áí ôá äéáóôÞìáôá ëßðáíóçò åßíáé ìéêñÜ ëüãù ôùí õøçëþí 
èåñìïêñáóéþí ðïõ áíáðôýóóïíôáé óôá ñïõëåìÜí, 80°C êáé Üíù, 
ðñÝðåé íá ¸ñçóéìïðïéçèåß ãñÜóï õøçëÞò èåñìïêñáóßáò. Áõôü 
öõóéïëïãéêÜ êáèéóôÜ äõíáôÞ ôç ëåéôïõñãßá ìå èåñìïêñáóßåò 
ñïõëåìÜí õøçëüôåñåò êáôÜ 15°C.

	 Ôï êÜëõììá ôïõ êéíçôÞñá ðñÝðåé íá áöáéñåèåß þóôå íá åßíáé 
åêôåèåéìÝíïé ïé ãñáóáäüñïé êáé íá åßíáé äõíáôÞ ç ëßðáíóç.

5.4	 ÁíôéêáôÜóôáóç ôïõ êéíçôÞñá Þ ôùí ñïõëåìÜí ôïõ êéíçôÞñá
	 Áí ðñüêåéôáé íá áíôéêáôáóôáèåß ï êéíçôÞñáò, ï êáéíïýñéïò êéíçôÞñáò 

ðñÝðåé íá åßíáé åöïäéáóìÝíïò ìå Ýíóöáéñá ãùíéáêÜ ñïõëåìÜí äéðëÞò 
óåéñÜò.

	 ÓõíéóôÜôáé ç ¸ñÞóç áõèåíôéêþí çëåêôñïêéíçôÞñùí ôçò ÁÂÂ. 
Ðáñáêáëïýìå íá óõìâïõëåõèåßôå ôïí êáôÜëïãï áíôáëëáêôéêþí óôç 
óåëßäá 49. Ôá ñïõëåìÜí ðñÝðåé íá áíôéêáôáóôáèïýí üôáí ãßíïõí 
èïñõâþäç.

	 Ãéá ôïí ôýðï ôùí ñïõëåìÜí, äåßôå ôïí êáôÜëïãï áíôáëëáêôéêþí.

	 ÊáôÜ ôçí áíôéêáôÜóôáóç ôïõ çëåêôñïêéíçôÞñá Þ ôùí ñïõëåìÜí ôïõ 
áêïëïõèÞóôå ôç äéáäéêáóßá ðïõ ðåñéãñÜöåôå óôç óõíÝ¸åéá:

	 Îåäéðëþóôå ôï ó¸åäéÜãñáììá ôçò ôïìÞò (óåëßäá 2) êáé 
¸ñçóéìïðïéÞóôå ôï óáí áíáöïñÜ.

	 1.	 ÁðïóõíäÝóôå ôçí áíôëßá áðü ôï çëåêôñéêü ñåýìá.

	 2.	ÁöáéñÝóôå ôï óþìá ôçò áíôëßáò. ÂëÝðå ðáñÜãñïöï 5.2, 		
	 óçìåßá 1-4.

	 3. 	ÁöáéñÝóôå ôç öôåñùôÞ.

	 4.	ÁöáéñÝóôå ôï ðåñßâëçìá ôïõ êéíçôÞñá êáé, áí åßíáé äõíáôüí, 		
	 óôåñåþóôå ôçí áíôëßá óôçí áêñéáíÞ åðéöÜíåéá ôïõ êéíçôÞñá. 		
	 ÂëÝðå Åéê. 10.

	 5.	×áëáñþóôå ôïõò 4 êï÷ëßåò ìåôáîý êéíçôÞñá êáé ðëáéóßïõ êáé 		
	 áöáéñÝóôå ôïõò. ÂëÝðå Åéê. 10.

	 6.	Óçêþóôå ôçí ðßóù ðëÜêá êáé ôï ðëáßóéï, ôá ïðïßá åßíáé áêüìá 		
	 óõíäåäåìÝíá ìåôáîý ôïõò, êáé âãÜëôå ôá áðü ôïí Üîïíá. ÂëÝðå 		
	 Åéê. 10.

	 7.	ÂëåÝðå Åéê. 11. Îåâéäþóôå ôéò âßäåò ôïõ Üîïíá, ôñáâÞîôå ôïí 		
	 Ýîù êáé óôç óõíÝ÷åéá áíôéêáôáóôÞóôå ôïí êéíçôÞñá.

	 8.	ÂëÝðå Åéê. 12. ÔïðïèåôÞóôå ôïí Üîïíá ôçò áíôëßáò 			 
	 ëáóêáñéóìÝíï. Ç ïðÞ éóïññüðçóçò ðñÝðåé íá ôïðïèåôçèåß 		
	 ðÜíù óôç ó÷éóìÞ ôçò óöÞíáò.

5.	 ÓõíôÞñçóç

Åéê. 11
¢îïíáò

Âßäá

Ïðßóèéá 
öëÜíôæá

Âßäá

Ðñüóèåôï 
ðëáßóéï

ÊéíçôÞñáò

Åéê. 10

Åéê. 12
ÊéíçôÞñáò

Õðïäï÷Þ 
óöÞíáò

¢îïíáò êéíçôÞñá

ÏðÞ åîéóïññüðçóçò

¢îïíáò áíôëßáò
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	 9.	ÐéÝóôå ôçí ðßóù ðëÜêá êáé ôï ðëáßóéï ðÜíù óôïí Üîïíá.

	 10. Óößãîôå ôïõò êï÷ëßåò.

	 11.	Ãõñßóôå ôçí áíôëßá þóôå íá óôÝêåôáé óôá ðïäáñÜêéá/êïíóüëá 		
	 ôçò.

	 12. ÔïðïèåôÞóôå ôç öôåñùôÞ.

		  Õðåíèõìßæïõìå üôé ðñÝðåé íá ÷ñçóéìïðïéÞóåôå ôçí êáôÜëëçëç 		
	 ñïðÞ:

		  M14: 	 70 Nm	 (52 lbf ft)
		  M20: 	 200 Nm	(148 lbf ft)

	 13. ÂëåÝðå Åéê. 13. ÔïðïèåôÞóôå ôïí ðëáóôéêü áóôåñïåéäÞ ôñï÷ü 		
	 ðÜíù óôç öôåñùôÞ (4).

	 14. Åöáñìüóôå ôï óþìá ôçò áíôëßáò (1) ìå ôïí äáêôýëéï 			 
	 óýóöéãîçò (9).

	 15. ÂëåÝðå Åéê. 14. Óðñþîôå ôïí Üîïíá (11) ðñïò ôá åìðñüò 		
	 ìÝ÷ñéò üôïõ ç öôåñùôÞ (4) áêïõìðÞóåé ôïí ðëáóôéêü 			 
	 áóôåñïåéäÞ ôñï÷ü.

	 16. Óößãîôå ôïí Üîïíá (11) ìå ñïðÞ 30 Nm ãéá âßäåò 8 mm êáé ìå 		
	 55 Nm ãéá âßäåò 10 mm.

	 17. ÁöáéñÝóôå ôïí áóôåñïåéäÞ ôñï÷ü ôñáâþíôáò ôïí Ýîù áðü ôçí 		
	 åßóïäï.

5.5	 Óõíéóôþìåíá áðïèÝìáôá áíôáëëáêôéêþí
	 Óõãêñüôçìá óôõðåéïèëßðôç
	 ÓõíéóôÜôáé íá äéáôçñåßôå áðüèåìá ôüóï åîáñôçìÜôùí ôïõ 

óôõðåéïèëßðôç üóï êáé áíôáëëáêôéêþí óõíôÞñçóçò ãéá ôéò áíôëßåò 
WHP+. Ôï óõãêñüôçìá ôïõ óôõðåéïèëßðôç ôçò áíôëßáò WHP+ 
áðïôåëåßôáé áðü ôá áíáëþóéìá ìÝñç ôçò áíôëßáò, üðùò êáèïñßæïíôáé 
óôçí óåëßäá 38 - 39.

	 ÁíôáëëáêôéêÜ óõíôÞñçóçò
	 Ôá áíôáëëáêôéêÜ óõíôÞñçóçò åßíáé êÜðïéá êýñéá åîáñôÞìáôá ôçò 

áíôëßáò ðïõ äåí åßíáé áíáëþóéìá, áëëÜ ìðïñåß, ðáñ' üëá áõôÜ, íá 
÷ñåéÜæïíôáé áíôéêáôÜóôáóç: Üîïíáò, öôåñùôÞ, ðåñéêü¸ëéï öôåñùôÞò 
êáé êéô åðéóêåõÞò.

	 Ï ðßíáêáò ðïõ áêïëïõèåß ðáñïõóéÜæåé ôá óõíéóôþìåíá áðïèÝìáôá 
áíôáëëáêôéêþí ãéá êáíïíéêÞ ëåéôïõñãßá êáé óå ðåñéðôþóåéò üðïõ 
õðÜñ÷ïõí åéäéêÝò áíÜãêåò - ãéá ðáñÜäåéãìá 24-ùñç ëåéôïõñãßá, 
ëåéôïõñãßá ìå öèïñïðïéÜ óôïé÷åßá Þ ðåñéðôþóåéò üðïõ äåí 
åðéôñÝðåôáé ç ðáñáìéêñÞ äéáêïðÞ ëåéôïõñãßáò ôçò áíôëßáò.

	 Áíáëþóéìá ìÝñç (óåô óôõðåéïèëßðôç, âëÝðå ôç óåëßäá 38 - 39).

	

ÁíôáëëáêôéêÜ óõíôÞñçóçò (Üîïíáò, öôåñùôÞ, ðåñéêü¸ëéï 
öôåñùôÞò óåëßäá 35, êéô åðéóêåõÞò óåëßäá 37)

5.	 ÓõíôÞñçóç

ÖôåñùôÞ
 
áóôåñïåéäÞ 

ÊÝëõöïò áíôëßáò

Åéê. 13

Åéê. 14

ÊáíïíéêÞ ëåéôïõñãßá

ÅéäéêÝò áíÜãêåò	

0-5 5-20 > 20
Áñéèìüò áíôëéþí óå ëåéôïõñãßá

2 3 1
3 6 2

Óåô Óåô Óåô/10 áíôëßåò

ÊáíïíéêÞ ëåéôïõñãßá

ÅéäéêÝò áíÜãêåò	

0-5 5-20 > 20
Áñéèìüò áíôëéþí óå ëåéôïõñãßá

0 1 1
1 2 1

Óåô Óåô Óåô/10 áíôëßåò
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6.1	 ÓôÜèìç áêïõóôéêÞò ðßåóçò êáé áêïõóôéêÞò Ýíôáóçò ãéá áíôëßåò 	
	 WHP+
	 Å¸ïõí ãßíåé ìåôñÞóåéò óýìöùíá ìå ôá ðñüôõðá ISO 3743, ÔÜîçò 2 

êáé ISO 3746, ÔÜîçò 3 Áíï¸Þ ±3 dB.

	 LpA óå dB áíáöÝñåôáé óôç óôÜèìç áêïõóôéêÞò ðßåóçò óå áðüóôáóç 1 
ìÝôñïõ ðÜíù áðü ôçí åðéöÜíåéá ôçò áíôëßáò, óå ýøïò 1,6 ìÝôñá 
ðÜíù áðü ôï äÜðåäï, óýìöùíá ìå ôçí ïäçãßá ôçò Å.Å. (89/392/ÅÏÊ) 
1.7.4.

	 LwA åðéóçìáßíåé ôç óôÜèìç áêïõóôéêÞò Ýíôáóçò.
	 Ïé óõíèÞêåò ëåéôïõñãßáò Á, Â êáé Ã ïñßæïíôáé ùò åîÞò:

	 Á. êáíïíéêÞ ñïÞ êáé ìÝãéóôç ðßåóç ëåéôïõñãßáò
	 Â. ÊáíïíéêÞ ñïÞ êáé 60% ôçò ðßåóçò ëåéôïõñãßáò
	 Ã. 60% ôçò êáíïíéêÞò ñïÞò êáé ìÝãéóôç ðßåóç ëåéôïõñãßáò.

	 Ç êáíïíéêÞ ñïÞ êáé ç ìÝãéóôç ðßåóç ëåéôïõñãßáò åßíáé ãéá ðáñÜäåéãìá, 
óôçí ðåñßðôùóç ôçò áíôëßáò WHP+ 55/60, 60 êõâéêÜ ìÝôñá/þñá óå 
ðßåóç ëåéôïõñãßáò 55 WG.

	 Ç ìÝôñçóç áõôÞ éó¸ýåé ìüíïí áí ï êéíçôÞñáò ðïõ ¸ñçóéìïðïéåßôáé 
åßíáé çëåêôñïêéíçôÞñáò ÁÂÂ åëáöñïý êñÜìáôïò êáé áí ôï ìÝãåèïò 
ôïõ çëåêôñïêéíçôÞñá áíôéóôïé¸åß óôçí áðáéôïýìåíç éó¸ý ôçò 
áíôëßáò.

	 Ç óôÜèµç èïñýâïõ µðïñåß íá áõîçèåß óçµáíôéêÜ, åÜí ôïðïèåôçèïýí 
µåéùôÞñåò (óõóôïëÝò/äéáóôïëÝò) óôçí åßóïäï/Ýîïäï.

	 Ïé ôéìÝò ðïõ åìöáíßæïíôáé óôïí ðßíáêá éó¸ýïõí ãéá ëåéôïõñãßá ôçò 
áíôëßáò óôéò 2.900 ó.á.ë. êáé ìå ôï êÜëõììá ôïðïèåôçìÝíï ðÜíù áðü 
ôïí êéíçôÞñá.

	 Áí ç áíôëßá ëåéôïõñãåß óôéò 1450 ó.á.ë., ïé åìöáíéæüìåíåò ôéìÝò 
ðñÝðåé íá ìåéùèïýí êáôÜ 20 dB ðåñßðïõ.

6.2	 ÌÝãéóôç åðéôñåðôÞ ðßåóç åîüäïõ ãéá áíôëßåò WHP+
	 Ïé ìÝãéóôåò ðéÝóåéò åîüäïõ ôçò áíôëßáò ðïõ êáèïñßæïíôáé óôç 

óõíÝ¸åéá äåí ðñÝðåé íá õðåñâáßíïíôáé óå êáìßá ðåñßðôùóç (éó÷ýåé 
ãéá íåñü óôïõò 20°C).

	 WHP+ 30/80, WHP+ 55/60, WHP+ 60/110 = Max. 60 bar.TT

6.3	 ÑïðÞ óýóöéãîçò ãéá ôç öôåñùôÞ êáé ôïí Üîïíá
	 Ç ñïðÞ óýóöéãîçò ðïõ áðáéôåßôáé ãéá ôéò âßäåò ôïõ Üîïíá åßíáé:
	 Ì8: 30 Nm (22 lbs/ft)
	 Ì10: 100 Nm (40 lbs/ft)

	 Ç áðáéôïýìåíç ñïðÞ óýóöéãîçò ãéá ôá ðåñéêü¸ëéá ôïõ ðþìáôïò 
åßíáé:

	 Ì14: 70 Nm (52 lbs/ft)
	 Ì20: 200 Nm (148 lbs/ft)

6.4	 ÑïðÞ óýóöéãîçò ãéá ôï êÝëõöïò ôçò áíôëßáò êáé ôï ðñüóèåôï 	
	 ðëáßóéï
	 Ì16: 250 Nm (186 lbs/ft)
	 Ì12: 100 Nm (74 lbs/ft)

Äéáôçñïýìå ôï äéêáßùìá áëëáãÞò ôùí ðñïäéáãñáöþí áõôþí ¸ùñßò Üëëç ðñïåéäïðïßçóç.

6.	 Ôå¸íéêÝò ðñïäéáãñáöÝò

ÓõíèÞêåò 
ëåéôïõñãßáò

LpA LwA
A B C A B C

WHP+30/80

WHP+55/60

WHP+60/110

75

74

76

73

70

74

68
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72

89

88

87

87

84

85

82

82

84
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Instruction Manual
WHP+ Pump 

Read and understand this manual prior to 
operating or servicing this product.
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WHP+Sectional Drawing

Section 1 

Shaft size ø25 and ø35

Section 2 

Shaft size ø25 and ø35
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WHP+Sectional Drawing

	 1:	 Pump housing
	 2:	 Cap nut
	 3:	 O-ring
	 4:	 Impeller
	 6:	 O-ring
	 7:	 Back plate
	 8:	 Locating pin
	 9:	 Screw
	 10:	 O-ring
	 11:	 Shaft
	 14:	 Extension frame

Section 1	 Single seal for shaft size ø25 and ø35
Section 2	 Double seal with liquid/steam flushing for shaft size ø25 and ø35

	 5.1:	 Seal housing
	 5.3:	 Pressure ring
	 5.4:	 Drain pipe
	 5.5:	 O-rings
	 5.6:	 Stationary seal face
	 5.7:	 Rotary seal face
	 5.8:	 Pin
	 5.9:	 Seal housing
	 5.10:	 O-ring
	 5.11:	 Pressure ring
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1.	 Read through the instructions before installing the pump and starting it 
up. If in doubt, contact your local APV dealer.

2.	 Check that the specifications of the motor and motor control unit are 
correct, particularly in operating environments where there may be a 
risk of explosion.

3.	 Do not start the pump before all the pipe connections have been fitted 
carefully and tightened. If the pump is to be used for hot and/or 
hazardous liquids, special precautions must be taken.  In such cases 
follow the local regulations for personal safety when working with 
these products.

4.	 Do not start the pump before the motor shroud or shaft guard has 
been securely fitted.

5.	 The pump contains rotating parts. Never put your hands or fingers into 
a pump while it is in operation.

6.	 Never touch the shroud during operation, as it can become very hot.

7.	 Never touch the pump body during operation if the pump is being used 
for hot media where there is a risk of burning.

8.	 Never close both the intake and outlet of the pump while it is in 
operation. If the pump runs with liquid in it without circulation, the liquid 
will heat up and may turn into vapour, causing a risk of explosion.

9.	 Always remove all assembly tools from the pump before starting it up.

10.	 Never hose down the electric motor directly with water or cleaning 
fluid.

11.	 Never lift the pump in the shroud, as it is not designed to carry the 
weight of the motor.  Remove the shroud before lifting the pump.  
Always use securely fitted lifting straps when lifting with a crane or 
similar lifting gear.

12.	 Never dismantle the pump before the motor has been disconnected 
from the power supply.  Remove the fuses and disconnect the cable 
from the motor terminal box.

13.	 All electrical installation must be carried out by qualified staff.

14.	 Never dismantle the pump until the pipe system has been drained.  
Remember that liquid will always collect in the pump body.  If the pump 
is to be used for hot and/or hazardous liquids, special precautions 
must be taken.  In such cases follow the local regulations for personal 
safety when working with these products.

15.	 The maximum pump outlet pressures specified below must not be 
exceeded:

	 Max. 60 bar: 	 WHP+30/80, WHP+55/60, WHP+60/110
	 The values for maximum outlet pressure apply to water at a 

temperature of 20°C.

0.	 Warnings
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1.1	 The WHP+ range:
This manual covers all standard versions of the WHP+ pump.
Check the pump's nameplate to make sure that you have a WHP+ 
pump.
The W+ and W+ 140/50 pump versions are described in a separate 
manual, which will be delivered along with the pump.

1.2	 The WHP+ pump, options and extras
The following standard options are available in the WHP+ range:
-	 with or without shroud
-	 with frame and adjustable feet or fixed bracket
-	 with shaft seal in carbon/SiC or SiC/SiC
-	 with O-rings in EPDM or FPM (Viton) (Kalrez and possibly others)
-	 with single-acting shaft seal or double-action shaft seal prepared for 

water-flushed or steam-flushed shaft seal
-	 in 3A version
	
Extras:
-	 sound-damping shroud

The WHP+ pumps can be supplied with all commonly used welding 
unions and clamp rings with allowances for system pressure.

1.3	 Identifying the pump model
A nameplate as shown in Fig. 1 is fitted on the extension frame.
	

	 Example:
Type WHP+30/80:	 Indicates pump model, here WHP+ 30/80.
125:		  Indicates diameter of impeller.
Serial No.:		 The “unique” serial number of the pump.
Order No.:		 APV's order number of the pump.
Year:		  Indicates the year of manufacture.
	
The vacant field can be used to identify the pump in terms of its  
position in the plant.

 1.4	 Identifying the motor model
The motor is identified by removing the shroud and reading the kW  
rating and the centreline height of the motor on the type plate.

1. 	 Introduction to the WHP+ range

Fig. 1
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2.1	 Positioning
The pump must be positioned so that the suction pipe is as short as 
possible and there is a falling gradient towards the suction nozzle.
Keep the number of valves, bends and tee-pieces on the suction side 
to an absolute minimum.
There must be sufficient space around the pump for piping and access 
for maintenance.

2.2	 Lining up the pipe system
Line up the pipes carefully to the pump suction and discharge nozzles. 
Make sure that the pipe system is adequately supported by pipe 
supports, so that the pump body is not subject to strains and weight 
from the pipe system.

2.3	 Power supply
The motor should be connected to the mains via a motor isolator in 
accordance with local regulations.  The motor should be connected in 
accordance with the instructions inside the cover of the motor's 
terminal box.

The motor should be connected such that the direction of rotation of 
the motor (and thus of the impeller) is anticlockwise when viewed from 
the front towards the suction nozzle of the pump body (fig. 2).

2.4	 Water supply for water-flushed shaft seal
Pumps with a water-flushed shaft seal have two hose connectors on 
the seal flange (fig. 3). The hose connectors are 1/8" and fit a Ø6.0 
mm hose. The necessary liquid flow rate is 15 - 30 l/h.
Max. pressure 7 bar.

The hose connection in the seal flange should always be positioned 
vertically with the fluid inlet underneath and the outlet on top. 

Water consumption can be limited by installing a solenoid valve for the 
flushing water on the supply side. The open/close function of the 
solenoid valve can be controlled by the pump's start/stop sequence.

Do not use the flushing water connectors for steam or steam 
condensate.  If you want to use steam as the barrier medium, special 
aseptic piping is required, see section 2.5.

2.5	 Connecting steam or steam condensate for aseptic use 
Shaft seals for aseptic use are supplied with Ø6/Ø4 PTFE pipes for 
connections.
The connection for steam or steam condensate with static double seal 
in the pump body is supplied with fittings for 8 mm steel pipes.
Steam can be used at temperatures up to 150°C and pressures up to 
5 bar.

2.	 Installation of the pump

Fig. 3

Fig. 2
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Before starting the pump, dismantle and clean the suction pipe.  Any 
foreign material in the pump should be removed.

3.1	 Checking the pump body for foreign material
Remove the pump body as described below. The assembly drawing is 
to be used for reference (page 2).

1.	 Disconnect the power supply.

2.	 Remove the pump body (item 1) by undoing the screws
	 (item 9) and carefully pull off the pump body 

3.	 Turn the impeller (item 4) to ensure that there is no foreign 
material behind it.

4.	 If there is any foreign material in the pump, remove it.

5.	 When the pump body is clean and free of foreign material,  
reassemble the pump.

 
Mount the pump body as described below:

6. 	 Push the pump body in over the O-ring (item 6) and fit the screws 
(item 9).

	 Torque settings: 
	 M16: 250 Nm (185 lbf ft)
	 M12: 100 Nm (74 lbf ft)

7. 	 Install suction and discharge pipes. Check that the pipe unions 
have been tightened properly and that pipe supports have been 
fitted.

To make the pump body easier to fit, we recommend that you give the 
O-ring a thin layer of food-approved, acid-free grease or soap.

3.2 	 Testing the pump
To check that the pump is working satisfactorily, pour water into the 
pump and start it for a moment. Check the direction of rotation (fig. 2). 
Listen for any unusual noises.
In pumps with water-flushed or steam-flushed shaft seals, the seal 
chamber must be filled with water/steam.

Never allow the pump to run without liquid, as this will ruin the shaft 
seal.

Check the following before starting the pump:
- that the shaft guard has been fitted properly
- that there is free access for liquid
- that the valve on the discharge side is closed
The valve on the discharge side (if fitted) is closed during start-up to 
reduce motor starting current, but should be opened again as soon as 
the pump has been started.

4.1	 Flushing water/steam/condensate etc.
In pumps with a flushed shaft seal, check that the supply of flushing 
medium is open and that the flow of the medium is adequate 
(approx. 15-30 l/hour).

3. 	 Before start-up

4.	 Putting the pump into service

Fig. 2
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5.1	 Checking the shaft seal
Check the pump’s shaft seal for leaks on a regular basis.  If the shaft 
seal is leaking, replace it or its relevant parts as described below.

5.2	 Replacing the shaft seal
The assembly drawing shows the position and construction of the 
shaft seal -  both ordinary seals and seals with water/steam flushing.

To replace the shaft seal, it is necessary to dismantle the pump as 
described below. The assembly drawing is to be used for reference.

1.	 Disconnect the power supply in the motor isolator by removing 
the fuses and disconnecting the cables.

2.	 Turn off the steam and flushing water supply.

3.	 Close the inlet and discharge of the pump and drain the pump 
body.

	 If the pump is used for hot and/or aggressive liquids, special  
precautions must be taken. In such cases, observe the local 
regulations for personal protection when working with these 
products.

4.	 Once the inlet and outlet pipes have been closed properly, 
release the screws (item 9), take off the pump body (item 1) and 
remove the impeller (item 4).

5.	 Remove the stationary seal face (item 5.6) mounted in the back 
plate (item 7) with your fingers.

6.	 Remove the O-ring (item 5.5) from the stationary seal face.

7.	 Use your fingers to remove the rotary seal face (item 5.7) 
mounted in the impeller (item 4).

8.	 Remove the O-ring (item 5.5) from the rotary seal face.

9.	 Clean the stator and rotary seal face locations, if necessary with 
air or water.

9a.	 In the case of water-flushed/aseptic shaft seals, the back plate 
must be removed to dismantle the rear shaft seal. The rear seal 	
stationary seal face (item 5.6) is mounted in the pressure ring 
(item 5.11) and the rotary seal face (item 5.7) is mounted on the 
shaft (item 11). These are removed in the same way as the front 
seal components.

	
10.	 Check  O-rings (item 5.5) for signs of cracks, lack of elasticity, 

brittleness and/or chemical attack. Replace worn or defective 
parts.

11.	 Check the stationary seal face (item 5.6) and rotary seal face 
(item 5.7) for signs of wear too. The wearing surfaces must be 
completely free of scratches/cracks. If not, the rotary seal face 
and stationary seal face must both be replaced.

5. 	 Maintenance

Dismantling the pump

Dismantling the shaft seal

Checking wearing parts
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11a.	 In the case of water-flushed shaft seals, check the rear seal rings 	
(item 5.7, 5.6) for wear too, and replace if necessary.

12.	 Fit new O-rings on the stationary seal face and rotary seal face.
	 NB! Remember to moisten these with water.

13.	 Fit the rotary seal face (item 5.7) on the impeller without using 
tools. 

	 NB! The "notch" in the rotary seal face must be located so that it 
mates with the driving pin (item 5.8) in the impeller hub.

13a.	In the case of water-flushed/aseptic seals, also fit a rotary seal 
face (item 5.7) with its O-ring (item 5.5) in the location on the 
shaft, again without using tools.

14.	 Fit the stationary seal face (item 5.6) in the back plate without 
using tools.

	 NB! The "notches" in the stationary seal face must mate with the 
driving dogs on the carrier in the back plate. Check that the 
stationary seal face is positioned so that it slides backwards and 
forwards easily in the back plate.

14a.	In the case of water-flushed/aseptic seals, remove the drainage 
baffle (item 5.4) from the stationary seal faces for both the front 
and rear seal before fitting them in the seal cover (item 5.9) and 
back plate (item 7) respectively.

	
15.	 After fitting, clean the wearing surfaces.

15a.	For liquid-flushed/aseptic seals, remount the back plate (item 7).

16.	 Fit the impeller (item 4). Remember to use the proper tightening 
torque: 

	 M14: 		 70 Nm		  (52 lbf ft)
	 M20: 		 200 Nm		 (148 lbf ft)

17.	 Check that the locating pin (item 8), where fitted, in the top of the 
back plate mates with the half hole in the pump body  and 
carefully, to avoid damaging the O-ring, press the pump body 
(item 1) in over the O-ring (item 6) and fasten with the screws 
(item 9), observing the correct tightening torque.

 
Tightening torque: 

	 M12: 		 100 Nm 	 (74 lbf ft)
	 M16: 		 250 Nm 	 (185 lbf ft)

5.3	 Lubricating the motor
The motor is a special motor with double row angular contact ball 
bearings for absorbing the very powerful axial forces that may arise in 
WHP+ pumps. The motors are fitted with grease nipples and require 
regular lubrication. The lubricating interval and the quantities required 
are listed on page 49 and on a plate fitted to the motor.

5. 	 Maintenance

Fitting

Positioning the water supply 
connections
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Lubricants:
When re-greasing, only a special bearing grease must be used. It has 
the following specifications:
- lithium-based or lithium complex grease of good quality
- the viscosity of the base oil must be 100-140 cST at 40°C.
- consistency NLGI 2 or 3.
- working temperature range: -30°C - +120°C continuously.

Grease with the correct properties is available from all the major 
lubricant manufacturers.

If the lubrication intervals are short due to bearing temperatures of 
80°C or above, high temperature grease must be used. This normally 
makes it possible to run with bearing temperatures that are approx. 
15°C higher.

The motor shroud must be removed to expose the grease nipples and 
to allow lubrication.

5.4	 Replacing the motor or motor bearings
If  the motor is to be replaced, the new motor must have double row 
angular contact ball bearings. We recommend using original ABB 
motors. Please consult the spare parts list on page 61. The bearings 
should be changed when they become noisy.
Bearing type: see spare parts list.

Follow the procedure described below when replacing a motor or 
motor bearing.
The assembly drawing is to be used for reference (page 2).

1.	 Disconnect the pump from the power supply.

2.	 Removal of the pump body. See para 5.2, points 1-4.

3.	 Remove the impeller.

4.	 Remove the motor shroud and, if possible, stand the pump on the 
motor’s fan cover. See Fig. 10.

5.	 Undo the four motor flange bolts between the motor and 
extension frame and remove them. See Fig. 10.

6.	 Lift the back plate, extension frame and spacer flange (where 
fitted), which are still bolted together, up and off the shaft. See 
Fig. 10.

7.	 See Fig. 11. Loosen the screws in the shaft muff, pull the shaft off 
and replace the motor.

8.	 See Fig.12. Before remounting the pump shaft, remove any dirt 
and grease from the motor shaft and the muff’s internal clamping 
surfaces. Mount the pump shaft loosely. Position the balance hole 
above the keyway.

9.	 Fit the back plate and extension frame over the shaft.

10.	 Tighten the bolts.

11.	 Stand the pump back on its legs/bracket.

5. 	 Maintenance

Rear flange	

Screw

Extension frame

Motor

Fig. 10

Fig. 11
Shaft
	
Screw

Motor	

Keyway

Motor shaft

Balance hole

Pump shaft

Fig. 12
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12.	 Fit the impeller (item 4).

	 Remember to use the proper tightening torque:
	 M14: 		 70 Nm		  (52 lbf ft)
	 M20: 		 200 Nm		 (148 lbf ft)

13.	 See Fig. 13. Lay the plastic star against the impeller.

14.	 Fit the pump body (item 1) with the screws (item 9).

15.	 See Fig. 14. Push the shaft (item 11) forward until the impeller 
(pos 4) is touching the plastic star.

16.	 Tighten the shaft screws to 30 Nm for 8 mm screws and 55 Nm 
for 10 mm screws.

17.	 Remove the star by pulling it out through the inlet.

5.5	 Recommended stocks of spare parts
Seal set
We recommend that you keep both seal kits and service kits for the 
WHP+ pumps in stock. The seal kit for the WHP+ pump consists of the 
wearing parts of the pump, as specified on page 38 - 39.

Service kit
The service kit is made up of a number of the main components of the 
pump which are not wearing parts, but which you still may have to 
replace: shaft, impeller, cap nut and fixing kit.

The table below shows the recommended stocks of spare parts for 
normal operation and in cases where there are special needs - for 
example 24-hour operation, operation with abrasive media, or  
processes that are sensitive to even the shortest production stoppage.

Wearing parts (seal kit, see page 38 - 39)

Service parts (shaft, impeller, cap nut page 35, fixing kit page 37)

5. 	 Maintenance

Impeller

Plastic star

Pump body

Fig. 13

Fig. 14

Normal operation
Special needs

0-5 5-20 > 20
No. of pumps in service

2 3 1
3 6 2

Sets Sets Sets/ 10 pumps

Normal operation
Special needs

0-5 5-20 > 20
No. of pumps in service

0 1 1
1 2 1

Sets Sets Sets/ 10 pumps
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6.1	 Sound pressure and sound effect level for WHP+ Pumps
Measurements have been carried out in accordance with ISO 3743, 
Grade 2, and ISO 3746, Grade 3. Tolerance: ±3 dB.

LpA in dB refers to the sound pressure level at a distance of one metre 
from the surface of the pump at a height of 1.6 m above floor level (cf. 
EC Directive (89/392/EEC) 1.7.4.).

Lwa states the sound power level.
Operating conditions A, B and C are defined as follows:

A.	Nominal flow and operating pressure
B.	Nominal flow and 60% operating pressure
C.	60% flow and operating pressure

The nominal flow and max. operating pressure in the case of the  
WHP+ 55/60, for example, are 60m³/hr at an operating pressure of 
55WG, and so on.

This information only applies if the motor used is an ABB aluminium 
motor and the size of the motor matches the power requirement of the 
pump.

The noise level may increase considerably, if reducers (reduction/
expanding fittings) are mounted on the inlet/outlet.

The values shown apply when the pumps run at 2900 rpm and have a 
shroud over the motor. 
If the pumps are run at 1450 rpm, the values are reduced by about    
20 dB.

6.2	 Maximum permissible outlet pressure for WHP+ Pumps
The maximum pump outlet pressures specified below must not be 
exceeded (applies to water at 20°C).

Max 60 bar:	 WHP+ 30/80, WHP+ 55/60, WHP+ 60/110

6.3	 Tightening torque for impellers and shafts
The tightening torque settings required for the screws in the shaft are:
M8:	 30 Nm	 (22 lbf ft)
M10: 	 55Nm	 (41 lbf ft)

The tightening torque settings required for the cap nuts are:
M14: 	 70 Nm	 (52 lbf ft)
M20: 	 200 Nm	 (148 lbf ft)

6.4	 Tightening torque for pump housing and extension frame
M12:	 100 Nm	 (74 Ibs/N)
M16: 	 250 Nm	 (186 Ibs/N)

Subject to changes.

6.	 Technical data

Operating
conditions

LpA LwA
A B C A B C

WHP+30/80

WHP+55/60

WHP+60/110
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74

76

73

70

74

68

68

72

89

88

87

87

84

85

82

82

84
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