
 
Airplane Design 

 
 

Part V: Component Weight Estimation 
 
 
 
 
 

Dr. Jan Roskam 
Ackers Distinguished Professor Emeritus of Aerospace Engineering 

The University of Kansas, Lawrence 

 
 
 
 

2018 
 
 

 

Design • Analysis • Research  
 

1440 Wakarusa Drive, Suite 500 • Lawrence, Kansas 66049, U.S.A.



 

PUBLISHED BY 
Design, Analysis and Research Corporation (DARcorporation) 
1440 Wakarusa Drive, Suite 500 
Lawrence, Kansas 66049 
U.S.A. 
Phone: (785) 832-0434 
info@darcorp.com 
www.darcorp.com 
 
Library of Congress Catalog Card Number: 97068580 
 
ISBN 978-1-884885-50-1 
ISBN 978-1-884885-69-3 (E-book) 
 
In all countries, sold and distributed by 
Design, Analysis and Research Corporation 
1440 Wakarusa Drive, Suite 500 
Lawrence, Kansas 66049 
U.S.A. 
 
 
The information presented in this book has been included for its instructional value.  
It is not guaranteed for any particular purpose.  The publisher does not offer any 
warranties or representations, nor does it accept any liabilities with respect to the 
information.  It is sold with the understanding that the publisher is not engaged in 
rendering engineering or other professional services.  If such services are required, 
the assistance of an appropriate professional should be sought. 
 
 
 
Copyright © 2018 by Design, Analysis and Research Corporation. 
All rights reserved. 
Printed in the United States of America 
First Printing, 1985 
Second Printing, 1999 
Third Printing, 2003 
E-book, 2017 
Fourth Printing, 2017 
Fifth Printing, 2018 
 
Information in this document is subject to change without notice and does not 
represent a commitment on the part of DARcorporation.  No part of this book may 
be reproduced, stored in a retrieval system or transmitted in any form or by any 
means, electronic or mechanical, photocopying, recording, or otherwise, without 
written permission of the publisher, DARcorporation. 

















































































































































































































































































































Part V Appendix A Page 136 

Table A4.1a Group Weight Data for Agricultural Airplanes 

 
Type PZL M18 

Dromader 

PZL M21 

Dromader 

Mini 

PZL M15 

Belphegor 

Number of Engines 1 Piston 1 Piston 1 Turbofan 
Weight Item, kg (lbs) kg lbs kg lbs kg lbs 

Wing Group 731 1612 660 1455 893 1969 

Empennage Group 86 190 82 181 146 322 

Fuselage Group 280 617 245 540 402 866 

Nacelle Group 66 146 48 106 402 866 

Landing Gear Group 188 415 146 322 229 505 

Nose Gear - - - - 64 141 

Tail Gear 24 53 24 53 - - 

Main Gear 164 362 122 269 165 364 

Structural Total 1351 2980 1181 2604 1670 3682 

Engines 567 1250 464 1023 355 783 

Propellers 188 414 105 231 - - 

Air Induction System 23 51 12 26 39 86 

Exhaust System 19 42 17 37 6 13 

Fuel System 21 46 18 40 110 243 

Oil System 46 101 40 88 - - 

Propulsion system 

(engine, propell. 

controls, engine starting 

system, accessory 

cooling, miscellaneous) 

29 64 12 26 22 48 

Power Plant Total 893 1968 668 1471 532 1173 

Fixed Agro. Equim’t: 157 346 105 231 420 926 

Hopper 140 309 90 198 - - 

Fixed Argo System. 

(controls, loading inst., 

etc.) 

17 37 15 33 - - 

Surface Controls 40 88 36 79 78 172 

Avionics & Instruments 16 35 16 35 15 33 

Hydraulic System 29 64 29 64 77 170 

Pneumatic System - - - - - - 

Electrical System 88 194 85 187 173 381 

Electronics 5 11 5 11 13 29 

Venting & Air Cond. Sys. 6 13 6 13 21 46 

Furnishings 25 55 25 55 29 64 

Miscellaneous 25 55 20 44 - - 

Fixed Equipm’t Total 391 861 327 719 826 1821 

Spray Equipment 134 295 125 276 103 227 

Spreading Equipment 129 284 92 203 64 141 

Atomizing Equipment 181 399 163 359 107 236 

Fire Fighting Equipment 60 132 60 132 - - 

Agro Operational Equipm’t 60 181 60 163 64 107 

(one among a/m) 132 400 132 360 141 236 

Woil 60 132 60 132 23 51 

Wtfo 7 15 6 13 6 13 

Maximum Fuel Capacity 534 1177 300 661 1150 2535 

Maximum Payload 1300 2866 900 1984 2100 4630 
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