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1. ��� ��� ������ !"� #��$%&"� �� �#%'�� (%"� )��* r=35mm+ (� �����(%�#�,
(%"� �, N=6000 rpm#�� �!-� �#%'��, (%"� )��* � �&#�, .�/(%&"� 0 1234+ ��
*5���-'(�%�+ -�� -/�'� (%"� )��* �061� ��%) %� ���+ %$ (%�-���'� %�78%$%�

���!��* #�� %$ (%�-���'� �5�%)7*�($ ���!��*2 
�5'($,+ �� *5���-'(�%� -�� %� (*-#�#"����� ($��'� ���%�*"-'�,+ %$ ��($ #�� %$

��-�(%$+ #�9:, #�� %$� ��)7�(%$ %�78%$%� %�* ���!��*2  
����,+ �� #�%)��$��, 5�"�.�7�,+ �� �#%��&(�%� %$ ��-�(%$ �(78 ��� #8���."�

(%�, (*-#�#"�����, (%"� �, -�� #��$%&"� diesel DI#�� -�� ���;���#��$%&"�+
 *(�#&, ���5��&, 5)�%�2 
 

2. ��� ��� .'7"���+ �<�#8���."� #��$%&"� diesel�� �5=�*9�'�, �-7*($+ ��
*5���-'(�%� %$ .�)��%"� %/� �5:� %�* �-7*%&"� > �5:�+ �� �)($ %� 5�"�#)%/

.�.�����? 
Pe=1000 kW, be=210g/kWh+ �E=20oKW @-/�'� �-7*($,A (%� 5�&"�,  �"%'� 
pv= 50 bar@5'�($ (%�� #8���."�A+ pE=500 bar@5'�($ �-7*($,A+ "043Bkg/m3 
@#�8(��� diesel#'�$($,A+ cd012B (*�%���(%&, �#"�&, �5&, 
�� 7"$(���5��&(�%�+ � �8 5":%� �5�.�'<�%�+ %$� 5�"�#)%/ (7�($? 

)(2 vEd ppAcm −= ρ�  

C5�* � $ (*����#& .��%��& "�&, %�* �-7�!����* #�*('��*2  
 

3. ��� ��� #��$%&"� diesel *(�#&, ���5��&,+ �� 3 ����'.�, ��� #8���."�+ ��
*5���-'(�%�? 

• %$ (%�-���'� 5�"�7& �);�, #�*(��"'�* ��(� �5! %$� ��%��:, ����7%&

����'.� �<�-/-&,+ .��(%)(�/� ∅30 mm@�(/%�"�#&A x 10mm@)���-��A+
!%�� $ 5'�($ (%�� #8���."� �'��� p=8 bar+ $ ��($ 9�"��#"�('� %/�
��"'/� T=1000 K#�� $ ��($ 5'�($ (%$� 5����5�& �<�-/-&, p=1.2 bar. 

• %$ (%�-���'� 5�"�7& �);�, ��"� ��(� �5! %$� ��%��:, ����7%& ����'.�

��(�-/-&,+ .��(%)(�/� ∅35 mm@�(/%�"�#&A x 10mm@)���-��A+ !%�� $
5'�($ (%�� #8���."� �'��� p=0.5 bar+ $ ��($ 9�"��#"�('� %/� ��"'/�
T=400 K#�� $ ��($ 5'�($ (%$� 5����5�& ��(�-/-&, p=0.9 bar. 

 
�� 7"$(���5��&(�%�%�, #�%)��$��, #�%) 5�"'5%/($ (7�(��, %/� (*�5��(%:�

"�*(%:�+ @��2 ��!%$%� D – 5"�E5���-�(�!, #8#��*A? 
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 ⋅=+⋅⋅= λωα  

smSp /07.25max, = -�� -/�'� (%"� )��* �0F1�, smSp /0min, = -�� -/�'� (%"� )��* �01�& G41� 

� ��-�(%$ �(78, ��) #8���."� 5"�#85%�� �5! %$� (7�($ @326FA+ �� #�%)��$��, 5�"�.�7�, !(�� � �")

%$� (7�($ .����%"�* .��."��&,+ %�� �!-� ��"� (%� 5�&"�,  �"%'�+ %�, �����(%�#�, (%"� �,+ %��

9�"��#! ��9�! �5!.�($, #�� %�� ��9�! 5�&"/($,2 
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 %85�, 5"�#85%�� �5! � �"��-& %$, (7�($, %�* Bernoulli.  
�#���89/, %�� � �"�!;�*�� -�� ��� #8���."� 
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