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PROGRAM DESCRIPTIONIT - i

Program Titte CYclene Efficiency
Contributor's Name 90Seph A, Hullender, Jr.

Address 2601 Quail Ridge Drive

City Gastonia State/Country NC Zip Code 2 8052

Program Description, Equations, Variables This program calculates the efficiency of

gas cyclones, using the procedure descrubedbj Koch and Licht (see
reference, below), The program has proven useful in estimating the
effects of proposed changes in various dust colléction systems.,

It has also proven useful in estimating the suitablility of proposad
cyclones for service in several applications. The symbols and

equations used by the program are listed in the four cohtinuation
pages attached., When referring to the article, note +the errors

described on page 3.

Necessary Accessories @uad memory module (or 41-CV), printer

Operating Limits and Warnings The results obtained by this program are.

estimates only and are subject to variation, depending on many

factors. The results obtained are not meant to take the place of

physical tests of system efficiency.

Reference(s) <OCNs WeHs and Licht, W., New Design Approach Bopgts Cyclone -
Efficiency, Chemical Engineering, Nev. 7, 1977, p 80ff,

This program has been vertfied only with respect to the numercal example given in Program Description . User accepts and uses this program matenal AT HIS OWN RISK n relnance solely upon his own
inspection of the program material and without reliance upon any representalion or description concerning the program material

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS PROGRAM MATERIAL. INCLUDING, BUT NOT LIMITED TO. THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL
DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING. USE OR PERFORMANCE OF THIS PROGRAM MATERIAL
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PROGRAM DESCRIPTION I

SYMBOLS USED Page 2 of 22
¥ = input varisble (CONTINUATION PAGE) Symbol used in
Symbol Description Reference
*Q - gas inlet height, ft. Arﬁi?le
% b~ gas inlet width, ft. b
* B- solids outlet diameter, ft. B
# C - cylinder height, ft. h
x d - Zas outlet diameter, ft. De
* [)- overall diameter, ft. De
% dPL..incremental particle diameter, microns Jf’
(G - configuration factor (see Eg. 8) G

* H - overall height, ft. H
}cl_ (see Eq. 6) Ka
Kb" (see Egq. 7) Ks
Ke - (see Bq. 5) Ke

%* yn, = incremental particle weght fracticn m; _
N - vortex exponent (see Egq. 10) N
A/H-' inlet velocity heads (see Eq. 13) Ny

% Pg - particle density, 1lbs/cu.ft. Pp

* § - gas outlet insert length, ft. S

* T= gas temperature, *F T

e \V/ - gas viscosity, lbm/ft-s A
Vi, - volume below exit duct, (see Eq. 3B) Va
\/M— volume at natural length (see Eg. 34) Vi
Vs — annular volume (see Eq. 4) Vs
§ - Jdiameter of central core (see Eq. 2) d
AP- gas pressure drop,in., W3 AP

{ - "natural length" (see Egq. 1) l
- inlet velocity (see Fg. 15) V;

p}“ gas density, 1b/cu.ft. /o
T. - relaxation time (see Eq. 9) T

(continued next page)
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PROGRAM DESCRIPTION I Page 73 of 22
(CONTINUATION PAGE)
72;-—incremental (grade) effieciency, % Tl;
7zr ~-0overall efficiency, % TIT
Q - Q

Erratum
In reference to the noted article, please note the following errors:
Table I3 G should be defined as 8KC/K§K%

Rq. (5) should benT=Zm-lni
Nomenclature:f#\shodd be defined as lbm/ft3

Eq. (9): numerator sheculd be]/%

Eq. (11): numerator should be (b/DC)

Eq. (12) righthand ratio should be (Ui/bg)base

. 2.
7T De
Eg. (17) last term should be———E———(H—S)

Variables input from cyclone geometry
(see printer listing)

k— D —

k—n—




PROGRAM DESCRIPTION I

EQUATIONS USED Page ¥ of 2
(CONTINUATION PAGE)
Vs
(=22 d(0%b)” (Ea. 1)
if L<(H-—S}
6=0b-(D-B) [(S-f-(.—C)/(H—-C)] (Ea. 2)
2 ) 2 2
Vi = 73'0 (_s)+<71;0 )(L+§-c><l+6D +§2 _72:! L
(EQ. 3A)
i > (H-3)
vV =I[_Q.2(c—s)+(ﬂ.) H-C <1+§. _Q? Tl'd2
& 3 ) D + ps/ 4 (H—S)
| (Ea.3B) |-




PROGRAM DESCRIPTION I

(CONTINUATION PAGE)

Page 5 of 29

GT:Q
e
72.L =]-e

Ty =Z miT(;v

N, = 16ab/d?
I :0.08(%%)
V;= Q/ab

— 000 2
AP=00030, V"N,

0.5 /(n+1)
(n + l)]

(Ea. 1)
(Ea.12)

(EQ. 13)
(Ea. 14)

(Eq. 15)

EQ. 16)
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PROGRAM DESCRIPTION II -+ ¢ o

Sample

A

Problem (Sketch if Desired)

cyclone with the following dimensions:
D-6 fte, d=2 ft., a-2.3 ft., b-1.8 ft., S-2.5 £t., C-5 Tt.,
H—1905 f-t’ al"ld B“'.9 fto

Is to be used under the following conditions:
Q-150 cu.ft./sec, T-110 F, V-1.28 x 1072 1bn/ft-s,
Pd-100 lbs/cu.ft.
1. What are the grade efficiencies for a particle size range of
0.5 to 8.0 microns?

2, How 1s the efficiency affected by a decrease in total gas flow
t0 100 cu.ft./sec. and what is the overall efficiency at these
conditions if the particle distribution is as follows:

Particle size Welght %
O ) 5 8 . O
1.3 17.0 (see next page)
SOLUTION:
Input Function Display Comments
USER Set user mode.
FIX n Set display at desired n.
XEQ ALPHA
CYC ALPHA See next page. All input/output prompting|
appears on the printer,
see next page.
6 R/S 6,00 In fix 2 format.
2 R/S 2,00
1.8 R/S 1.80
2.3 R/S 2.30
2.5 R/S 2.50
5 R/S 5.00
195 R/S 19,50
.9 R/S 0.90
150 R/S 150,00
110 R/S 110,00 Printer displays "menu”

A Printer displays P,
table of efficiencies,
and plots,

C Choose change routine,

9 R/S Change Q.
100 R/S New Q.
A : Printer prints new data.
E Choose overall efficiency
8 R/S routine.

17 R/S

20 R/S

15 R/S

18 R/S

12 R/S

(see next page)
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Page 7 of22
PROGRAM DESCRIPTION II
(CONTINUATION PAGE)
~Particle ~ Weight %
Size

2.2 . 20,0

3.0 15.0 Continuation of Sample Problem

3.8 18,0 , Description,
L'»’ » 7 1 2 ! ] O
5,5 5,0
643 e 2.0
- 2 = 2.0
840 1.0
T o Continuation of Solution
“Input ”Function ‘ Comments
5.0 ~ R/S Printer prompts for particle
2.0 " R/S size distribution. Input values
2.0 R/S as prompted.
21,0 R/S
Printer displays overall efficiency
(see below),
“Printer input prompting and output: _ Comments

e
CYELRE

e . Program is started by XEQ ALPHA
' cYcC ALPHA

Printer prints sketch of cyclone
with dimensions marked for reference.

DIREHSIONG N FEET




CYLIMBER HEIGHT {0}
5.88 PR
OYEERLL HEIGHT (H:
19,58 *k¥
SOLIDS DYTLEY BIsH, <B}
8.338 ¥$3
GRS FLBH, CF/3 @3
158,82 %%
TEEPERATURE. BEG. F. <T:
158,98 FEE
PARTICLE DIRMET
MILRGHS
SHALLESY <d1»
4,38 ¥
LARGEST {dig;
A.88 ek
YISCOSITY. LbsF-2 (V2
1.25-85 R
PARTICLE BEHSITY
LbsCF {Pd}
198,84 k3
T
CHAKGE ENTEE
I i
d 2
b 3
3 4
B 3
£ &
H 7
g 2
Q Ew
H if
1'1 11
dia 12
Y 13
Fg 14
fMD PRELS R/S,
O FRESS 7 70 RUM,
TEMPERATURE, IEG. F. <T:
18,88 s
aF=4.55 IH, H.4.

O PROGRAM DESCRIPTION II

(Continuation page) page 8 of 22

Printer prompts for input data.
Data is printed as input.

_____________ Whoops! Meant to enter 110.

After all data is input, printer
prints change routine "menu"

Inter 10 and press R/S.

Printer responds with prompt for
temperature input. Correct value
is entered. (repeat as desired),
A? is calculated and printed.

Press A.



“PROGRAM DESCRIPTION II page 9 of 22
(Continuation page)

. ——
B 2 11T UL TR IR W I
PARTICLE  foLLecTiofl? L 7o <4

e o d Grade efficiencies are calculated and
o ac 2 tabulated by printer.

2.8 ECR

3.8 2.8

4,7 24,3

%3 95.3

P g7 2

Ued R I R

7.2 7.8

2.8 23,32 ‘

PLOT OF XEFF
% (UMITS= v 4 PO . .
v CUNITSS 1.3 @ Efficlencies are plotted using PRPLOTP.

-
[N I}
"

Cad Lad oD e 0TI

Qi e
o Lad VRN ] el OED

[ IV N
(a4

(2]

N
-
LT ) |

“d G

-
o

(2ol |
e

PREZ3 C OR E. Press C to change input data, or E to
T calculate overall efficiency.

Operator presses C, printer prints
change routine menu,

[~

bre el e B 00 TN - VI o il = 18
~d T LN e Gl D e

(sl
]

L]

—

(=

el
Ca. -
e Gl D e D G O

[

—— -

[~
[P

Enter 9 press R/S, printer responds
with prompnt for Q.

GAS FLOK, CF/S <R: :

4 rpelr] -
o, BR.BEEE Enter new Q, press A. New AP calculated
AL NI SO P

L and printed.
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c el ;'K@ROGRAM DESCRIPTION II page 10 of 22
PARTICLE COLLECTION (Continuation page)
SI1ZE EFFICTENCY
MICROMS %

i} = New efficiency table is calculated ani

8.5 51.8 .
13 2502 ; printed.
2.2 81.7 l

.8 57,2 |

3.2 3.5 |

4.7 93.E i

s 4.0

6.3 5.8

7.2 6.7

8.8 7.3

New data plotteo.

-
e LN

»
L AT

Ned 0 g Gad SED ) e R

L0y L e el Lol (4D e D
- P
Cod LP e 0D

o

o3

-

Y pes
)

g

PRESS [ (R E. ' Press E,

ENTER WT. % FOR

Printer prompts for particle size
: distribution. Data is printed as
1.3 KICROKS input.

2.8 RICROMS

15.8 EE24
4.7 HICROHS

12,8 #x

.5 HICRONS

.8 £33
MICRGHS

2.8 £33

(=g
"9

7.2 RICEORS

2.4 kit
2.8 KICROKS

1.8 P

Ovarall Efficiency printed.
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USER INSTRUCTIONS

Page 11 of
NOTE: All outputs of this program appear on S9E.
the printer. Hp-a1c) 036
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
1. Set size 036, clear all key
assignments and enter program.,
2 Set USER mode.,
XEQ ALPHA See printer
3, Start program, CYC ALPHA output list]
. Input data as prompted by
printer, Example: R/S
Printer prints: Gas flow, cf/s (Q) Q / Q
5. When printer prints change
mehu, enter number of item to change
item .
4 ’ Printer
be changed and press R/S, repeat # R/S prompts for
for as many items as desired. new input.
OR
Se Press A to run A Output values
are calculats
printed and
plotted.
6.] Press C to change data and returt C
to step 5.
OR
6. Press E and enter size distributijon E Printer
as prompted by printer. prompts for
size dist,
7.| Repeat step 6 as desired,

22
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STEP/
LINE

KEY ENTRY

5

il

I,
g
o e B O

e
™

[ R0 B BN
R
:

(IR PIE) F CU

I
el

oy
-, ]
-

Dl
if)
=
)

D

WO

| IR

o
T

1

T

(o] o] Ged Cud G fod Ced God Gnd 60 B0 TOD T3 10 PO DD P D [ [ beb kb b ek pk ek bk bl | e e

L
IR Y

(|
X
I

Cifd

WL e T e I

-y
'
s

m
"
Wt Tl

R N WA VR,

R RV RvE

E 00 1 )
a0
s
e

124

(RS R & O Y Y AV I BT I I T Y 8 O VT
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.
[y

[

+L BL

I

& 41C

KEY CODE
(67/97 only)

PROGRAM LISTING

COMMENTS

STEP/
LINE

KEY CODE

KEY ENTRY  (67/97 only)

Page 12 of

COMMENTS

ar - L8

-
Yo
m

™
5

ACCHRE
RCCHE
ACCHERE
HRCCHRE
RCCHRE
BCCHRE

ACCHE

1
SKFCHR
e
ACCHR
25

HRCCHE
RCCHE
BOCHE
ACCHE
RCCHE

Program lines
01-213 print
and elevation
view of a
cyclone with
appropriate
dimensions.
(see printer
output listing,
page 7)

-

ACCHE
FPREUF
z .T. (13

N et

[ R o

{0 W A
oA

MO

TR Y e T D)
D I O B B B
TIx

R T s T e B o e T I % e W e I

AL CACHAn Cnanen i f da o o o b
)

R RIS SO0 I A B e Y ) T

*
+

532 BCH
e 124
&1 ACCHE
&2 FPREUF
E- :;: n 5 -
&4 HBCH
S 124
Se ACCHE
&7 ALCCHE
&2 31
£2 ACCHE
T8 RCCHRE
FT1 BLCCHE
T2 ACICHRE
TE ACCHE
T4 1zZ4
TS RLCCHE
TE S&2
77 RCOCHFE
TE 124
TS BCCHERE

0 S

i ACCHRE

OO R

0w O B T

(SN
o
s

e T )

T
A

Ul
P I e T
RNy

"

oy}
—

IPFCHE

(A
ar
II
\"
vy

CHE

Note: Reter to HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE " for specific information on keystrokes. The Function Index Is tound at the very back of the Handbook Refer to Appendix £ in
87 o 97 "OWNER'S HANDBOOK AND PROGRAMMING GUIDE' ‘or exact keystroxes.
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PROGRAM LISTING Page 13of

Oe67 097 D41C

STEP/ KEY CODE STEP/ KEY CODE
LINE KEY ENTRY  (67/97 only) COMMENTS LINE KEY ENTRY {67/97 only) COMMENTS

98 FPRBUF

27 ACCHE
21 = 2

2z RBICHRE S SKEFPFCHE
23 i 5 124

S SHEFOHE 1 ACCHR
a5 124 = =

Q5 RQCCOHE SHEPCHE
27 RCCHE R
gz 31 RCCHE
99 [QCCHE PRELUF
156 [QCOCHE e

181 ACCHE

182 ACCHE

183 HCCHERE
g4 124

8 O G I O I I ) R O S S S R S g R S S R
I I ) S S I (VIR o S RN B VI R Y

O T O N T el o ol L R e R e

185 [ACCHRE

185 S8 Haxy
187 ARACCHE OCCHE
igag 1z4 =

182 RLCTCHE CSHEPCHE
1i8 ==Y ra

111 RCCHE 2 RCCHE
11z 1 2 2

113 SEFLCHE &8 SEPLCHE
114 124 £1 124
115 ACCHRE &2 HBCCHRE
115 2 &2 PREU
117 SKEPCHR 54 2

11z &7 &5 SHEPCHE
113 [CCHRE 55 FZ

129 =H4>=Y A7 BRCCHR
121 SEPCHRE &= v

izz 1z4 H .
122 ACCHE 122 "k s
124 PREBUF iva ROCE
123 =2 iT1 PREUF
125 =  ~FCHR 172 1.88a7
127 1z4 173 S7TO g@
125 ACCHE 174+ Bl B85
izg - 1TSS RCL ag
: o 1TE IWNT
18 [cA 17 2

121 ACCHR 172 +

122 5= 172 SEFLCHFRE
123 ARALCICHER 136 22

124 1 121 RCCHE
125 =SEFCHR i=22 &

12e © 133 RCL @8

Note: Refer to "HP-41C OWNER S HANDBOOK AND PROGRAMMING GUIDE" tor speattic information on keystrokes. The Function index 1s found at the very back of the Handbook. Refer to Appendix E in
67 or 97 "OWNER S HANDBOOK AND PROGRAMMING GUIDE" for exact keystroxes.
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PROGRAM LISTING page 1l of 22

Oe67 097 &41C

STEP/ KEY CODE STEP/ KEY CODE -
LINE KEY ENTRY  (67/97 only) COMMENTS LINE KEY ENTRY (67/97 only) COMMENTS

124 IHT 222 MY
185 - 229 5TO IHD
186 SEPCHR '
187 124 2Za I1sc 26
182 RACCHR 231 GTO 1S
89 HI>Y Z32«LEL C .
igﬁ SKEPCHRE =33 - Toe Print
121 47 234 FRA change
192 ACCHR 235 “CHANGE routine
193 PREUF ‘ EMTER" menu".
194 ISG G6 225 FPRA
195 GTO @8 237 ADY
126 14 2Z2 D
127 SKFPCHR 1
128 iZ24 2Z2 PRE
122 ACCHR 245 o
268 7 ="
281 ACCHR Z41 FRA
2z B4y 242 " b
283 ACCHR zZ-
284 PREUF 2432 FPRA
zas - 1 249 = }
= B £ - ! 4 :
285 PRR I Z45 PREA :
zay ADY ? 245 5 T
22 - DIME =
HSIOHS I- f Z47 FRE
@9 "+H FEET 24g »  C
s i E:"
218 PRH 243 PREO
211 ADY 25+  H
Z12 ADY 7
Z13 ADY 251 PRA
214 ©“EHMTER: " Prepare for SES - B
2135 PEH data input o«
215 RDY loop. 253 PEAQ
217 ADY 254 = o
212 1.614 o
212 5TOo B4 255 PRG
Z2za+LEBL 13 Prompt for and 258 ¢ T
221 HeEor IHD accept inputs,. ig-
a 257 PRA
222 PRHA 2532 -~ di
223= sTOF i1~
zz4 PRE 2s2 PRA
225 RCL ag 266 " dlo
226 11 -
227 + 2&61 FRA

Note: Refer 1o "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE " for specific information on keystrokes The Function Index 1s found at the very back of the Handbook. Refer to Appendix E in
67 or 97 "OWNER'S HANDBOOK AND PROGRAMMING GUIDE™ tor exact keystrokes



Oe7 {97 X®41C

—-  STEP/
LINE KEY ENTRY

KEY CODE
(67/97 only)

PROGRAM LISTING

COMMENTS

STEP/ KEY CODE
LINE KEY ENTRY  (67/97 oniy)

Page

COMMENTS

1 50f 22

ZEZ © W
13.-

Z63 PRA

264 * Pd

14
PRRA

266 ADY

267 RDY
253 “ﬂHB FRE

PE.
in gAY
“0F PrRECS
TGO R~
i g B 1
PEH

Aoy

oo

- B 1
STOF
=EQ

i I

(Y J- DL TS P Y e w I X

1T

i) B T B B B |

IND

o=

b
I

Nl

Jo ) Pl E D

o
o

FOTOPIDY P P 2 BRI P T P [ T s T Mg

WD e

= T
=2 R
= TO IHID
o
1}
2= GTO 1%
z «LBL @i
= “OYERRALL

RMETE™

Uy B0 e BV A
O I B VR

P T

1
4
-
m
r
=

J

221 “GHS OouT
LET DIAM-

“FETER <

232 RTH
a4+LEL B3
25 “GAS THL
T WIDTH*"

26 "k B>
27 RTH

+LEL @4
“GAZ IHL
T HEIGH"

BE “FT <a>-"

[§v] |:|'| . t,T'.

Accept
changes to

input data.

LBIL 0Ol1-
LBL 14
Data input
headings.

Z81 FTH
Zgz=l B 8=
283 'Thu;P
LEMGTH ”
Fag4 k5t
Z28% ETH
ZAacel BEL B4
EBT “CYLINIDE

HE.&L‘H T"
288 "+ {C>v
ETH
=Bl &7
“OvVERRLL
GHT -

[T }_':::H:::_ [T}
ETH

BL B2
“SolLLIDE
LET T~
*FIaM. <

A

L Gl 0

e R e el e R ST R 1

pod

+
-

I -{ [ O VI ) I Y

>
i

(|

L \o
"F‘H"‘ Fi
CF~-S =
b A B I
RTH
e« BEL &
“TEMFERHAH
EE =a
“HiEG. F.

mc

m

el G 0] ) o) BT v ) G TR G D G G ] )
Lo TG T e r_';l

o) P T = T 2 P Tl P o)

HETH

«L 2L 1
-

DN B W e BES I VR 1 WY
e
I
m
q

G G T Ge) L

Wl Py

“MICREONS

231 FPREGO

=32 ALY

FEZ OCSHMRALLES

T <dixT

234 ETH

FESsLEL 12

ZZ26 "LRARGEST
<d18 %

Note: Refer to 'HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE " for specific information on keystrokes. The Function index is found at the very back of the Handbook. Refer 1o Appendix E n

67 or 37 OWNER'S HANDBOOK AND PROGRAMMING GUIDE' tor exact keystrokes



PROGRAM LISTING Pageif of 22

Oe67 0O97 K41C

STEP/ KEY CODE STEP/ KEY CODE
LINE KEY ENTRY  (67/97 only) COMMENTS LINE KEY ENTRY (67/97 only) COMMENTS

IIT RTH 21 RCL 182
IZS+LBEL 13 2z RCL IFT Calculate 4
TZe M ISCOST = - and store
TY. I = -~ ¢ in RO3
248 -5 < 25 RCL 12
- 26 RCL 19

=

fbes 5100 00 O e ] o) e

4 =
I4z+LBL 14 22
343 "PARTICL =3
E DEHSIT" 22
344 1 !.!-1 _:.':_‘ —
345 FPRA 332 E;G a2
DAL v ol Z23E ECL a3
-_Lr? La-' i = P,—;. a4
Pod == SR LA S S A
4T FTH 23
zZ45 STAR =22e EHEE?T
F43+LEL 5§ - Start run, Z37 At
== 5 i 2z o+
s L P S i
'7%; gi‘I‘:L 1= Store TTED 233 1 | Calculats
IS2 K12 48 + Vo, and
IS3T o in RO2 o1 RCL ol -
354 4 j‘?: RLL 16 store in
355 - 4A3 +
35& 5TO a2 484 RCL 17 R0k
e — - : AOs —
IS7T RCL 12 Calculate FEo "~
253 HTZ natural length, En S
352 RCL 14 '( and store in das - ‘
368 ROL 1% 'RO1. Z‘f; :;"L 7=
= Wk HY KL s 1
;—.'E‘E_:E_l - = 5 B
BB m : =
3I&3E 3= 411 RCL 1=
ey rn 412 X12
= S
See ain 413 PI
-.‘.'6-_) T' O L1~
ZE5 2.2 414 * ;
ZeT w 415 RCL @1 |
355 RCL 13 d1s * é
TS 41,_ 4 '
37e STO @1 G1s -
=7 o & 413 -
2ol RElo18 426 RCL 17
272 RECL is .:-:f_. o |_
=7E - ) 4'5,1 RCL 14
ET4 HIY7 if > (H-5) dos -
TS GTG 1T calculate VH 422 RCL 82
376 RCL 16 d=4 *
——y o — - - . : g ==
377 RCL a1 otherwise 425 + i
v e A D =T e I
ITE o+ 426 STO @
Iva RCL 17 427 Gio 1= Jump Vi
ZcEg - gz28+LEL 17V

Note: Refer to "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE " for specihic information on keystrokes. The Function Index ts found at me very back of the Handbook. Refer to Appendix E n
67 or 97 "OWNER'S HANDBOOK AND PROGRAMMING GUIDE " for exact keystrokes
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STEP/

LINE

097

g 41C

KEY ENTRY

R I UIOA 3 S O I VIR A BN I o Y B AR | O O Y S O e R R

O A A R R L R O . T T T S O SR A

TN O Y (N A R (N R O O RN T 00 I O I S S IS Y

n
] [ e E 0 0

|

fu e
oA
Ha

I
-

7
x
2
=
470
1
472
473
474

4735

475

WA W A

RCL
RCL
RCL

ny]

e
00

e I
P

.
R

b =

Fouobo# T

A
]
=

g
-

Y-
mrera

e
bed

RCL
HTE
RCL

A2

KEY CODE
(67/97 only)

a=

=3

(=
l'_l.]

[y
T~

A
]

ot
[

[y
I_LJ

PROGRAM LISTING

COMMENTS

STEP/

LINE

KEY ENTRY

KEY CODE
(67/97 only)

Page 17of 22

COMMENTS

calculate V.

H

and store in

ROL

Calculate

r Il Il I

(R N A R S Y O I AR

RO VR S L RV )
r

‘.::_
4
3
3
-2
3
4
4
ey
b '}
43 FCL
4 Py -

= =
£ e g
G= i T A
457 -
4= =T
452 REOCL
493 12
491 =
- 2 &
G99z .14
493 YT=A
494 2.5
dAT95 =~
455 1
$IFT HLE
a3 -
429 RBRCL
SoE 4e8
=@l +
Saz SZIEG
583 -
Sa4 L3
SE5 YTH
SHe *
SET 1
583 =4
Sa3 —
=ig 1
S11 o+
Siz2 3702
512 .5

s -

S1d e
51z -~
51& STO
Si7 ECL
=18 12
bl =
= o ™ 1
b i %5 B o 1
=
o= s
=S ST
B R adgr i P I L
S22 ROCL
[~ | e
b Pl = 3 o

o
Ju

ok
8]

-
pete 100

RN

)
ok

[
Ja

53
L‘ -

and store KC

in R0O9

calculate
(n+1)

and store
in ROS.

0.5/(n+1)
store in RO6

calculate
Pd/18v
and store in
RO7

Note: Refer to HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE ~ tor specitic information on keystrokes. The Funchon Index is found at the very back of the Mandbook. Refer to Appendix E 1n
87 or 97 OWNER'S HANDBOOK AND PROGRAMMING GUIBE™ tor exact keystroxes



PROGRAM LISTENG Page 1€ of 52

Oe7 Q97 BatC

STEP/ KEY CODE STEP/ KEY CODE 7"
LINE  KEY ENTRY  (67/97 only) COMMENTS LINE  KEY ENTRY  (67/97 only) COMMENTS
525 =* STIE M sy |
Sz RCOL 15 coa . |
S27 RCL 12 e |
255 L | S7s 8 |
S22 B5t2 i calculagte G S7T7 ACCHE |
538 - B ! and store in oTE cp=- '
S21 Rel 14 ROS S7TS RIH
333 - S51 “F IM. W
S34 Ht2 e |
S35 =22 ACH
SZ6 RCL 26 o5s PRELE
S3c * 584 §.@a9
935 RLL 1= s85 STO G@ set for
S22 S25 ADY calculation
J48 VTR s27 ~ PARTIC of grade
= -~ - . -
- mm g LE ce efficiencieg
—42 RLL &% S82 “FOLLECT
243 . ION" Print
-_""'!'4 :'JITD E“:’ = Pgn tab.’ e
5. CL 23 — R S
S5 F-.i:L == store =Sa - SIZE headers
54&! RL-L [ignal le-dl E..
547 - g . —TroT
S 9 323‘ FFFICIE
- &
543 - . - - —
o ——— in rio S99z PRA
=S58 STO 18 a3 - MICRG
5 r~ 1= - 7 .
Eg: §F_§: ;; calculate HE
23z RL inlet are CEERET
227 S25 FRRA
554 STO 11 -
55D RCL 13 - —
ey calculate == =
558 HtTZ . SS7 vphm———==
[ =3 e ] N s
b S H ——— s
-o8 16 S95 PRA
SS9 % sa3 FIX 1
S 0G93 it .
Se1 calculate and caa+LBL 12 calculate
Seo . @S print a1 E::‘_'-_ WE . ZEfficiencies
ceg pressure ‘:'g'b érf{__ 1a for particle
53 E03 3 ' i
- - Bus kL e >
Sed4 RCL =6 drop coa sizes 1n range
565 RCL 11 &85 RCL Z2
255 7 EEE +
SE7 Hte ca— - -
L =
JeE w 605 10
51:)9 F-.'CL -‘:.1 ARG \5{-::_-_‘;-—__'.
S7¥E 4c@ éiﬁ g ow
orl o+ 611 RIH
STz S3Za C1 ppeL

Note: Refer to 'HP-41C OWNER S HANDBOOK AND PROGRAMMING GUIDE * for specific information on keystrokes. The Function index 1s found at the very back of the Handbook. Refer 10 Appendix E in
67 or 97 "OWNER S HANDBOCK AND PROGRAMMING GUIDE' tor exact keystrokes
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PROGRAM LISTING

Page 1%0of 22
Ose7 0O97 Baic
STEP/ KEY CODE STEP/ KEY CODE
LINE KEY ENTRY (67/97 oniy) COMMENTS LINE KEY ENTRY (67/97 only) COMMENTS
&13 3.28 E-S 653 STO 43
614 = 668 RCL 22
£15 Xtz 661 STO @3
&16 RCL &7 662 RCL 232
S17 * | 663 STO Q9
612 RCL @28 ‘ c5d “HEFF-
&19 = 665 ASTO 11
A28 RCL 85 G55 ROV
621 YTX 567 ADW
a2z -2 668 HROM "FR plot
E23 * ELOTP™ efficiencies
624 ETH &5 ADY
525 1 76 ADY
E28 HIFY &7 1 apy
G227 - &72 "PRESS O
628 RCL 8@ orR E. - prompt for
629 28 T3 PER routine choiced
&35 + &74 STOP
631 MY ETS+LEL E
6Z2Z STO IHD 676 O |
'S 577 STO @i . accept
&322 1040 675 @.BG9 | particle
524 * £79 STO B8 . size
&2Z5 RHD 628 “EHTER W | distribution
=5 "k T. * FOR- ?
- &21 PRAO
S37 160 &52 ADY
532 HKI»Y 603 FIx® 1
633 HIY? So4+LBL 28 calculate
64@ “F - &85 CLRP and print
cd1 10 626 RCL 9@ overall
&4Z H2>¥7? &37 IHT efficiency
&332 *F+ = 622 RCL 12
&44 RIHM G853 %
645 ARCL ¥ &¢98 RCL @8
&4& PRA 691 +
47 ISG 88 622 16
542 GTO 13 633 HEY?
£49 A 624 " -
&58 STO B8 clear 505 NI»Y
&51 STO G2 plotting 696 ARCL ¥
652 STO B4 registers &S7 "+ MICRED
52 STD Aas HS ™
654 STO @5 525 PRA
655 STO 87 £s2 STOP
6556 1@@ 7B PR
&S57 STD 61 71 18a
653 1 THE s

Note: Refer 1o +P-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE " for specihic information on keystroxes. The Function index 1s found at the very back of the Handbook. Refer to Appendix E in

67 or 37 OWNER'S HANDBOOK AND PROGRAMMING GUIDE for exact keystrokes



— i
e
Oe67 0O97 ®4a1C
STEP/ KEY CODE
viue KFY ENTRY  [R7/97 onhw
B2 RCL @G
a4 zZ2ea
TS +
a5 RC IND
=
Fay ECL Z
TEHSE =®
7 ST+ i
ra ISG G&
¥ GTa 2o
T [= RIRY
ra ECL &1
v iga
g *
T “"OYERRKLL

oJ I b G0 00 =0T L G P e (D

’
[Ny}
e
i
T

E T O I L N T O R R B e e e e A ]
+
r-
m
r
ot
m
M

R R R R R e Y R TRV EVETRY

25 RCL @8
=5 -

27 RCL 1@
2z -

29 25

a8 +

Z1 RCL IHD
s
TIEZ2 190G
FT33 %

¥ 34 JEHNHD.
50

PROGRAM LISTING

Page 200f22

STEP/ KEY CODE _
, COMMENTS LINE KEY ENTRY  (67/97 only) COMMENTS -
51
60
70
"~ Global label
recessary
for proper
labeling of
plotting
function. 80
90
00

Note: Refer to HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE ' tor specitic information on keystroxes. The Function index 1s found at the very back of the Handbook. Refer to Appendix E in
87 or 37 "OWNER'S HANDBOOK AND PROGRAMMING GUIDE ™ for exact keystroxes



REGISTERS, STATUS, FLAGS, ASSIGNMENTS

Page 21 of

DATA REGISTERS

STATUS

00 Toop Control Registers size 030 TOT. REG. 3173 USER MODE
01 registers 00 ENG FIX 2 s ON X OFF
02 01 through through DEG RAD GRAD
03 11 are used 11
04 by  the are also used . FLAGS
82 pg%iizm to ?Zn$2§OER§%OTP # gg SET INDICATES CLEAR INDICATES
07 intermediate program line NONE
08 answers, 668
09
10
11
12 D
13 d
14 b
15 a
16 S
17 C
18 H
19 B
20 Q
21 T
22 d1i
273 daic
24 v
25 Pé
26 Efficiency 1
27 Efficiency 2
28 Efficiency 3
29 Efficiency 4
30 Efficiency 5
31 Efficiency 6
32 Efficiency 7
33 Efficiency 8
34 Efficiency 9
35 Efficlency 1 ASSIGNMENTS
FUNCTION KEY FUNCTION KEY

NONE

22



KEYBO ARD Page 220of 22
CARD LABELING

NEOoN N L NL N
I IR i B A A S

KEYBOARD
NO XEY ASSIGNMENTS

@ HEWLETT.PACKARD 41C

SYSTEM
CONFIGURATION 2 sor b1-CV
aPrintdi_ “C ard .

*%*Highly recommended
because of program size,

CARD SIZE 935




CYCLONE EFFICIENCY

PROGRAM REGISTERS NEEDED: 283

ROW 1 (1:2)

17 :

23 :

11

(58 :

USERS’ LIBRARY PAGE 1
PROGRAM NUMBER: 01294C OF 9




CYCLONE EFFICIENCY USERS’ LIBRARY PAGE 2
PROGRAM NUMBER: 01294C OF 9

ROW 19 (80 : 84)




CYCLONE EFFICIENCY

ROW

37

52

54

(193 :

199)

(248 :

USERS’ LIBRARY
PROGRAM NUMBER: 01294C

PAGE 3
OF 9



CYCLONE EFFICIENCY USERS’ LIBRARY PAGE 4
PROGRAM NUMBER: 01294C OF 9

ROW 55 (250 : 251)

ROW 56 (252 : 252)

ROW 57 (252 : 254)




CYCLONE EFFICIENCY USERS’ LIBRARY PAGE 5
PROGRAM NUMBER: 01294C OF 9

ROW 73 (292 : 295)




CYCLONE EFFICIENCY

ROW 91 (330 : 333)

(333 :

USERS’ LIBRARY

PROGRAM NUMBER: 01294C

I

l

l

PAGE 6
OF 9



CYCLONE EFFICIENCY USERS’ LIBRARY PAGE 7
PROGRAM NUMBER: 01294C OF 9

ROW 109 (457 : 467)

ROW 110 (468 : 480)

i Il




CYCLONE EFFICIENCY USERS’ LIBRARY PAGE 8
PROGRAM NUMBER: 01294C OF 9

ROW 127 (591 : 593)

ROW 131 (597 : 602)




CYCLONE EFFICIENCY USERS’ LIBRARY PAGE 9
PROGRAM NUMBER: 01294C OF 9

ROW 145 (685 : 694)

7)

ROW 146 (695 : 69

ROW 149 (713 :716)




