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EN400 
 

LAB #10 
  

YP CRAFT - PRACTICAL APPLICATION 
 
Instructions  
  
1.  This lab is conducted onboard a Yard Patrol craft. 
 
2.  Prior to arriving, read through the lab procedure so that you are familiar with the steps 

necessary to complete the lab. 
 
3.  Bring this handout and a calculator to the lab. 
 
4.  The lab is to be performed as a whole class.  Your instructor will specify whether each 

small lab group or each individual must submit the completed lab.   
 
5.  Follow the stages of the lab in consecutive order.  The lab follows a logical thought 

pattern and jumping ahead without completing the intervening theory questions will limit 
your understanding of the concepts covered. 

 
6.  For full credit, all work must be shown on the lab.  Show generalized equations, 

substitution of numbers, units, and final answers.  
 
7. Keep your workstation (including the floor) clean and dry.  Ensure all equipment and the 

models are returned to their original location when you complete the lab. 
 
 
 
 
Student Information: 
 

Name(s): ______________________________________________________  
 
Section: __________   
 
Date: ____________ 

 
 
Note: This lab does not have a pre-lab. 
 
  



LAB 10 - 2 
 

References: 
 

 
Reference: http://www.navy.mil/navydata/fact_display.asp?cid=4200&tid=2500&ct=4 
 
 

 
 

Figure 1  Curve of effective horsepower for a Navy YP  

http://www.navy.mil/navydata/fact_display.asp?cid=4200&tid=2500&ct=4


LAB 10 - 3 
 

 
Figure 2  Curves of Form for a Navy YP  
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Curves of Form (Chapter 2) 
 
1. Record the YP’s draft and use Curves of Form to find the parameters shown  

(assume KG = 0 ft). 
 
 a. T forward = _________ T aft = ________ T mean = ________  
 
 b. Displacement, Δ = ________  Submerged Volume = _________ 
 
 c. LCB = ________ KB = ________ 
 
  This is the point where: ____________________________ 
 
 d. LCF = _________ KF = ________ 
 
  This is the point about which: _______________________ 
   
 e. TPI = ________  
 
  WPA = ________ Calculate TPI from WPA: ________ 
 
 f. MT1” = ________  
  
 g. KMLongitudinal = ________  KMTransverse = ________ 
 
Hydro Statics (Chapter 3) 
 
2. An incline experiment determined the YP’s center of gravity is KG = 6ft.  Distance keel-

to-deck is 14 ft.  The class  (______ people) gets onboard (assume 185 lb/person) and 
stands on the deck.  Calculate the following: 

 
 a. KGnew 
 
 b. Tnew 

 
c. Metacentric height 
 
d. Metacentric radius 

 
e. Estimate the beam of the ship: ________.  If the entire class stands at the max  
 
 half-breadth, what is the angle of list? 
 
f. If the entire class stands on the deck at the FP, what is the new trim, draft forward, 

draft aft, and mean draft? 
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Stability (Chapter 4) 
 
3. Find a partially-filled liquid tank and estimate: length = ______  width = ______ 

 
 a. Calculate the tank’s second moment of area, “I” 

 
b. Calculate the free surface correction and GMEFFECTIVE.  Is this larger or small than 

the metacentric height found in “Hydro Statics” section, above? 
 
4. Find a compartment/room and record/estimate:  
 
  compartment nameplate ____________________    permeability (µ) = ________ 
 
  length = ________  width = ________  height = ________   
  
  Kg = ________  tcg = ________    lcg = ________ 
 
 a. If compartment floods 45% with seawater, find the added water weight (LT) 
 

b. How does the flooding affect each of the following parameters  
(increase/decrease/no change)?  KG; TCG; Freeboard; List; Trim; Draft  

 
Materials & Structures (Chapters 5 & 6) 
 
5. Identify one item that is likely to fail in shear 
 
6. Identify one item that was stressed beyond its yield strength 
 
7. YPs were redesigned from wood to metal.  Describe one advantage and disadvantage to 

this change. 
 
8. Sketch the cross-section of the largest hull structural component and describe its primary 

function/design 
 
9. Sketch the cross-section of 3 structural components and describe their primary 

function/design (at least one from superstructure and one from hull) 
 
Resistance & Propulsion (Chapter 7) 
 
10 . At 10 knots, find the Shaft Horsepower of the primer mover engine(s): ________ 
 
 Using standard rates of loss, calculate the Thrust HP from prop. 
 
11. Identify and touch each component of the drive train.  Describe the following: 
 
 a. Thrust bearing: ______________________________________________ 
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 b. Line Shaft bearing: ___________________________________________ 
 
 c. Shaft Seal: __________________________________________________ 

 
12. At 10 knots, what is the ship’s total resistance (RT)? 
 
13. What is the hull efficiency (ηH) of a YP at 10 knots? 
 
14. Utilizing a YP model (scale factor λ = 5): 
 
 a. What speed (ft/s) should a model be towed to ensure partial dynamic similarity? 
 
 b. What is the submerged volume of the model? 
 
15. Describe in detail the YP’s propeller.  What are the advantages of this prop? 
 
Seakeeping (Chapter 8) 
 
16. Estimate the wave period and direction FROM:   ________    ________ 
 
 Calculate the wave frequency and direction HEADING: ________    ________ 
 
17. a. When the YP is heading ________ at speed ________, calculate encounter  
 
  frequency.  Describe SHMs: ________________________________ 
 
 a. When the YP is heading ________ at speed ________, calculate encounter  
 
  frequency.  Describe SHMs: ________________________________ 
 
 c. Which direction caused larger responses? (i.e. closer to resonance) ______ 
 
18. Describe any anti-roll devices on the YP: ________________________________ 
 
Maneuvering (Chapter 9) 
 
19. What type of rudder does the YP employ? _______________________________ 
 
20. What is the rudder area ratio (mean chord 4ft, span 5.75ft)? ________ 

 
21. What can a YP do for slow speed maneuvering? __________________________ 
 
22. a. How long does it take a YP to change heading 90° at 5 knots? ________ 
 
 b. How long does it take a YP to change heading 90° at 10 knots? ________ 


