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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformitylassessment,|ds) well?asjinformation aboit\[SO's adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/
iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 123, Plain bearings, Subcommittee SC 8,
Calculation methods for plain bearings and their-applications:

Alist of all parts in the ISO/TS 31657 series’cancbe found o the’ ISO'website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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TECHNICAL SPECIFICATION ISO/TS 31657-2:2020(E)

Plain bearings — Hydrodynamic plain journal bearings
under steady-state conditions —

Part 2:
Functions for calculation of multi-lobed journal bearings

1 Scope
This document specifies the characteristic values for selected two-, three- and four-lobe bearings.

The functions plotted and listed in table form below are required for the operationally safe design
of hydrodynamic multi-lobed journal bearings according to ISO/TS 31657-1. They are based on the
presumptions and boundary conditions indicated there and only apply to stationary operating states.
The symbols used are explained in ISO/TS 31657-1; calculation examples are also included there.

2 Normative references

There are no normative references in this document.

3 Terms and definitions
No terms and definitions are listed in this decument.
ISO and IEC maintain‘terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

4 Functions for calculation of multi-lobed journal bearings

4.1 General

The characteristic values for two-, three- and four-lobe bearings with relative lubrication pocket widths
of b; = 0,8 are shown in table form below. The characteristic values were calculated for the geometrical
parameters summarised in Figure 1 (angular spans of segment sliding surface, (2, angular coordinates
of lubricant pocket centrelines, ®p 1, gap ratios, h;_max ,bearing width ratios B") in the operating range

0,02 < h:nin < 1. The profile factors, K, associated with the indicated gap ratios, h;max, can be

calculated for these bearing types as follows:

Kp=hy rax forz=2

Kp=2-hy -1 forZ=3

© IS0 2020 - All rights reserved 1
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1

hg,max -~
Kp =—1\/5 forZ=4
1——o
V2

The following (dimensionless) characteristic values are indicated in Tables 1 to 43:
a) Static characteristic values
Sommerfeld number:
So= Fy
B-D-Nyg-@
Relative eccentricity:

e
E=

CR,eff
Attitude angle, S, in °

Product of maximum lubricant film pressure parameter and Sommerfeld number:
2
* So= pmax l//eff
max 00
¥
Ter
Minimum relative lubricant film thickness:

* —
hmin -

CR,eff

Friction force parameter:

F; -/ s
Vet

Lubricant flow rate parameter due to hydrodynamic pressure build-up:

* Q3
Q==
3 Q
Lubricant flow rate parameter due to supply pressure:
Q,= %
Fon Qg
Lubricant flow rate parameter at the exit of the lubrication gap:
* Q2
Q="
2 Q

Non-dimensional difference between maximum lubricant temperature and lubricant temperature
in the lubricant pockets:

. pCc v
Ar: = et 4p

max p-f max
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b) Dynamic characteristic values

Non-dimensional lubricant film stiffness coefficients:

= —pd,, (k=1,2)

For some selected four-lobe bearings (2 = 70°, ¢, ; = 315°), these characteristic values are shown
graphically as a function of the Sommerfeld number So, the gap ratio hg max and the bearing width ratio

B* in Annex A, Figures A.1 to A.16.

Z Q[°] @p4[°] Bomax B Load case
180 3,5 0,75
AN
Pp,
240 305 0,75 %
w
2 150
270 13,5105, 075, 1 @
o
300 3,5 0,75 é?
w
240 3,5 0,75
ON
3 100
300 1,35 0,5, 0,75, 1 %
w\
270 3,5 0,75
O
4 70
315 1,2,3,4,5 0,5, 0,75, 1 ‘%’
w\\

Figure 1 — Geometrical parameters of selected multi-lobed journal bearings
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4.2 Two-lobe bearings

Characteristic values for two-lobe bearings are listed in Tables 1 to 15.

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO/TS 31657-2:2020
https//standards.iteh.ai/catalog/standards/sist/603fec39-ecd 1-402d-al 13-
e59ef5ca8f34/iso-ts-31657-2-2020

4 © IS0 2020 - All rights reserved



2020(E)

ISO/TS 31657-2

89€VYSS | E0S'STT | €0S'STT | ¥69°CHY | TLOVIT € | 9L¥'6LL | 8T8'STY 60TV 0S Z | 80°Z¥T, | €20°0 | 0S¥FIT | S60°C | S2Z9Z | 0T00 | LI¥'69S 900 | 0ZZC | 0ET'SY
LOSHST | 81S'CE | 02SZE | 890%CT | Z¥0TH9 | €2STHT | TOOTYISITHIS #0697 | 6%0°0 | 8S0°ETT | 6L0C | T6¥'9T | 2200 | ZI6'E8I 8T°0 | 00Z°C | 85581
8L2°02 YLEL €LEL €TELT 1L59% T€S'6Z | S92'ST SSY0¥ LL:0T | LLT'0 | S92'90T | €00 | L8¥%Z | TLOO 0S2'6Z YI'T | 00T'C | 0¥8'E
Z€€9 8L6C 8L6C 6ST9 9TE0T G85°8 §99°¢ 29901 L60T- | 0GE'0 | €ST'L6 | 868°T | 6£8% | €€T10 17€0T 6LC | 656T | 8L¥T
6S¥'C TLET TLET L06C 620°€ ¥61°€ Z10T 0T0% L9 £9S°0 | 9€L'S8 | SSLT | zzS'E | L1T0 9¥S'y S0°S | 89LT | LL90
6v2'1 1080 1080 0187 0%2'1 66S'T 9Z€£0 021 08 69L°0 | 9L¥'SL | 919'T | ¥88C | €0€0 695°C LTL | LLST | ¥8E0
12,0 SZS0 SZS0 G871 L6S0 2€6'0 ¥80°0 €ZET ¥9€ €560 | 6L%99 | Z8¥T | ¥0S'C | Z6£0 S¥9T 1T | L8ET | T¥20
0S¥'0 LLED 9L£'0 %660 $1€0 6650 0Z00- 9160 88 8IT'T | €¥9'8S | LSET | SSTT | S8%0 6ST'T ¥8°0T | S6I'T | 6ST0
L62°0 6820 6820 S180 LT0 ST%0 £90°0- %890 SE€T S9Z'T | 000°CS | €¥TT | €80°C | 6L50 €80 9¢‘CT | T00T | 80T0
9020 S€T0 SET0 6690 6600 90€0 6800~ Zvso 66T 88€T | 9959% | SYI'T | Z96T | SL90 6£90 €9°€T | S08°0 | €£00
0ST0 20Z0 2020 €290 8500 1%2°0 00T°0- SS¥0 1£1 88%'T | 6E€CY | S90'T | 848T | 89L0 0150 S9YT | L090 | 8%0°0
9110 Z81°0 Z81°0 9L5°0 SE0°0 10Z°0 S0T‘0- T0%0 0S‘T 09ST | TOE'6E | LOOT | 2Z8T | 9580 2Tv'0 8¢ST | 90%0 | 6200
6600 1LT°0 1L1°0 8¥5°0 €200 1810 9010~ €LE0 GeT ¥09T | ¥LV'LE | TL60 | 06LT | SE€60 ¥9€°0 Z8'ST | €020 | ¥100
€600 89T1°0 891°0 1750 6100 ¥LT0 LOT0- ¥9€0 SZ'1 619°T | 898°9¢ | 6560 | 08T | 000°T LZ€0 0006 | 0000 | 0000
G | T | dp | | B | B | o | vy G| B | | Ty | e | g | 5 | os

SL0=,9°S= me.ma 08T = "4 . 0ST = U y1Mm SuLIeaq 9qO[-0M] B JO SaN[RA J1ISLIdIIRIRY) — [ J[qBL

© IS0 2020 - All rights reserved



2020(E)

ISO/TS 31657-2

L1€°26 | TL6'6T | €L66T | Z86'F9T | 899L1S | 948°CST | L08T9 | €€6'9Z6 SE68 | SE0°0 | TVEVLE | 988°C | LZOLT | L100 6.8 €00 0L6'C | 689%1
heTY | LTZ9%6 1296 Z8TVL | 08S98T | 969TL | €¥¥'0€ | 8Z6'FEE 6¥ %S 9600 | ¥9€TLE | €48°C | 608°CT | LZ0O 659201 L00 0S6'C LS8
L89ET | SSEY 96¢Y 988%¢C ¥S0'LY YLEYT LI¥0T | #89°S8 €2'872|760T°0 | TTOV9€E | Z¥8C | €98 2500 €02°0% 810 006'C S16°€
9L2'C LLT'T LLT'T €15y 12LY 8G6'€E 01T 8056 L66 6TE0 | TLYVEE | ETLT | 9%V 9%T0 1518 980 | 069C | ¥00°T
7660 1190 1190 €817 0591 STLT 5050 LEL'E 629 7050 | Z8%'80¢E | L6ST 61E‘E 8720 966'€ 29T 16%C £L15°0
7SS0 Z20%0 10%°0 L9€T ¥8L0 8960 8120 0T 79y 9490 | 845%8Z | 98%C LT L0€0 £9%'C 0tz £62°C T1Z€0
0S€0 L82°0 £82°0 LL60 SEY0 €290 L60°0 11€T 69°€ 9€8°0 | 059°79Z | 08€‘C | 98€C ¥8€0 T0LT S1'e S60°C 8120
6610 ¥61°0 7610 290 2120 €LE0 1200 080 8LC 0S0‘T | S6¥'€€Z | ¥ETT 150°C 96%0 90T‘T 1'% 86LT YET0
G210 SHT0 SY10 61S0 9110 Z52°0 Z100- 950 §Z'C GETZ'T | 8L4L80T | ¥01°C %81 7090 €6L0 Y1's 00S‘T 8800
5800 9110 9110 LTY'0 6900 S8T0 9200~ rEY0 88T 88ET | L6S'88T | ¥66'T €0LT 90L0 6090 €6'S 2021 8500
2900 6600 6600 €LED ¥$0°0 LYT0 €€00- 6S€0 79T 0TS‘T | 8€8ZLT | S06'T 0197 0080 €610 LS9 2060 8£0°0
8¥%0°0 6800 6800 6£€0 T€00 SZT0 9€0'0- S1€0 9%'T 86S‘T | ¥19'T9T | I¥8'T 1SS‘T €880 8170 Z0'L 2090 €200
1700 €80°0 €800 T1Z€0 %200 YIT0 8€0°0- 7620 €e1 0S9‘T | 048%ST | 108°T 81S°T 1560 0L£°0 62'L 10€0 1100
6£0°0 1800 1800 S1€0 z20'0 011’0 8€0°0- 820 SZ'1T 0L9T | SZ9'ZST | L8LT L0S‘T 0001 Zreo 0006 | 0000 | 0000
@p | p | p | T ¢ o |t | Ty Gy | dy | By | Sy | My o™ | Ll | s os
L0 =48 ‘S = ™% 08T = '4d ‘,05T = U YM SurIEaq 3GO]-0M] E JO SAN[EA IISLIAIIEIEY) — Z J[QEL

© IS0 2020 - All rights reserved



2020(E)

ISO/TS 31657-2

€L0°C6E | €ET'ST | ¥ET'ST | S60'C | €626€6 T | 9¥Y9¥2Z | 68L'E8 | 229'6T 09°6L12"|560S0 | T91°98 | 049°T | 08SST | ¥10°0 0L6'6LE ¥6'9% | 118T | 89€9C
8€9CT1 6S2°6 0926 SG6'T YZ6'€0Y 922°€9 1L8STZ 818 S6'9L= [IEV'0 | L6606 | LVLT 8676 0€0°0 SIV'6TT Z1°0S | 6487 | 02S1T
2L9°0€ L9SC 9967 76G°T 9€Z'SL S68VT 866'C 881'¢g 5862 ZLE0 | T16'F6 | 918T 80%9 890°0 1767 € 9G'€S | T€6T SS9y
6L2'9 0100 0700 00%1 0€8‘6 986'T €00T- 8157 616 SSE0 | 92116 | ¥8LT S9T'Y Z81°0 €89, 629G | 098°T 6vY'1
YA 9620- | 962°0- | ¥SOT 96LC €9%°0 2160~ 8960 Yy Z€9°0 | 90228 | SL9T 6S1°E T€E0 688C 00'8S | 869°T L¥9°0
8¥I'T 9Z¢'0- | LZE0- | 08L0 89T'T 8210 €890- | 2090 LL'T Y80 | ZZLTL | SEST 06SC Z0S0 90%1 ¥L'6S | 88%'T LEED
1690 9TE£0- | 9I€0- | €090 9%90 T€00 87S0- S6£0 002 SS0‘T | 8%9T9 | LB8ET GGZC Z190 €€80 Y19 | SSTT S61°0
SEY0 L620- | L62°0- | 85%0 08€0 0T00- T10%0- 6£20 ST 0Z€'T | SLS‘6¥ | T61'T €861 950 1050 85'€9 | 0060 9600
6€€0 G8Z°0- | 982°0- | ¥6£0 962°0 120°0- | S¥E0- 9L1°0 6ET €8%'T | 86%Y'Cy | S90°T 98T €980 88€°0 €6'%9 | 0090 €500
962°0 6L20- | 642°0- | 09€0 6520 $20'0- | 91€0- PHT0 0€T G8ST | 2LT7'8E | 9860 0081 8¥6°0 €YE0 9.'S9 | 00€0 7200
€820 8L2'0- | 8LZ0- | 1SE0 6%2'0 G20°0- | LOE0- SET0 SZ'1T 6197 | 898°9¢ | 6560 08LT 000'T LZE0 0006 | 0000 0000
p | Y | fp | Mp | o |t | Th e gy | Ay | By | Sy | ™My | os XM | L1g | s os
SL0=48'€= Y 0¥z = "9 ,0ST = U yNM Surreaq 9qO[-0M] E JO SAN[EA IISLIdIIEIRY) — € J[qEL

© IS0 2020 - All rights reserved



2020(E)

ISO/TS 31657-2

080Z¢T 85€C 85€C LOLT L50°€98 808°¢cS S189 ¥6£'S L1'9¢T 2520 1STE¥E 1€LT 819°01T L10°0 96¥'¥2T 0899 LSL'T €0S'€T
20S61 SEL0- | SEL0- SZET 96559 S0S‘€ 0S0v- 18£2 £1ve 90€0 €69'SEE 669°C %009 8500 8Th'vE 20'LS z0LC 617'E
¥10°8 vL'0- | ThL'0- Y07 L0V'1Z €890 859C- 1€9°T ¥8LT 08€0 ¥6€'STE 759C 9Y9v 101°0 LEO'ST L6'9S S79C 9181
1€LT v¥0- | T¥¥'0- 8850 9Y6'C 0110~ €001~ 0140 L8'S £€9°0 090062 68¥C 0¥6C ¥92°0 0v¥'e 60°LS 7€ 9%50
S18°0 81€0- | 8I€0- SI¥'0 0STT SIT0- | T090- £E¥0 S¥'e 1580 Z¥1'092 8¥€C ¥SEC 91¥%0 6597 LY'LS 0L0C 182°0
6670 SSZ0- | SSZ0- ¥Z€0 0€9°0 L60°0- | 8Z¥0- 00€°0 LY'T 9v0°T TOL'EET 612°C LEOT 9550 1207 S6'LS L6L'T 1L1°0
0S€0 8120~ | 8120~ 8920 €I%'0 €800~ SEE0- §2Z'0 S6'T 0zZ'T L0S0TC Z01'C LE8T €890 LTLO €789 81S'T TIT°0
692°0 ¥61°0- | ¥61°0- 0€2°0 S0€0 €L0°0- | 6L2°0- 6L10 9T TLET 20L'06T 866'T €0LT z6L0 6%50 6885 1€2T ¥L0°0
8120 9L1°0- | 9LT°0- €020 0vZ'0 S90°0- | 0¥Z°0- 8¥10 4 80S'T 786'TLY 206'T 09T 0680 tAddl €€'69 0060 9%00
€610 L9T°0- | L9T0- 6810 6020 090°0- 02z'0- 0€T0 YET L6ST L9191 6€8T 8¥ST 1560 L8E0 19°6S 0090 8200
0810 Z91°0- | Z91°0- 1810 €610 850°0- | 60Z°0- 1210 LTT 0597 L88%ST 1081 L1ST 8860 95€0 6L6S 00€0 €100
SL10 09T°0- | 091°0- 8L10 881°0 LS00- | 90Z°0- 6110 STT 6991 S79°CST L8LT L0S'T 000°T veo 0006 0000 000°0
T | T | Gy | | B | B | G | h | Wy | B | o | % | Jg | " |osd| us | 5 | e

SL'0=49°S= xma.wa C0¥Z = "4 ,0ST = U yM SuLIeaq 9qo[-0M] B JO SaN[RA JIISLIIRIRY) — ¥ I[qeL

© IS0 2020 - All rights reserved



2020(E)

ISO/TS 31657-2

YEE'EEY T | €99°0€T | SL90ET | ISO'€T | ¥SLTOS¥ | 09S'S08 | S9TLIC | 69%601 9165t 0SS0 | Lg8'¢ | SSZ'0 | 96161 ST0°0 L0S'89S 96'6 5860 €€0'6S
YL'YLS S85%9 185%9 SSPYT | ISTYBET | LEG'SIE 122°¢€6 Z19°€s 9S8 YES'0 | 9¥6'E | €LT0 | 186°CT 9700 LE6'BET 8SCT | ¥L6'0 | 69€£0€
€67'8¥1 L6912 06912 0189 €0%'2SC LS¥'08 08261 79€i8T 9z'9¢ 1180 | ¥L1'% | €0€0 ¥16'8 LS00 99199 0%'LT £¥6'0 SLI'TT
ThLSE L9L9 89L9 6€0°€ 126'T¥ €LT'61 2s0°e S08's 68:SL L6V'0 | LLV'Y | SEE0 YIL'S €210 21591 ST%Z | LL8O 60L'E
LY'VT SST'E YST'E 66LT €TT'eT ¥08'L 90L0 8YL'C 686 20S0 €€9% | 0S€0 6EY S6T°0 9599 89'6Z | S080 €8LT

09%'L €6LT 16LT 1v2'T LLY'S L00Y €600 0LST 0Z'L 0ZS0 | €99% | 1S€0 6¥9°c 1L2°0 LIEE TLYE | 62L0 110'T
€8¢V 0Z1T 0Z1T 9260 279°C 8¢€€T LOT0 €860 89°g 8¥S'0 | ¥8SY | Z¥E0 89T°¢ 1S€°0 6781 85'6E | 6¥9°0 9290
€8LT 0%L0 0¥L0 0€L0 ZEET ELY'T 0810~ 0590 99'Y 8850 €0y €7¢0 €€8C 8¢¥'0 180T ¥9v¥ | 2950 T0%0
898T 1050 1050 6650 0690 9L6'0 ¥02°0- 8€1'0 €6'S 6€9°0 | TETY | 1620 L09°C €€5°0 €790 €1°0S | L9¥0 0920
60€T 8€€0 6£€°0 0150 S¥E0 ¥L9°0 0120~ 2620 YE'e 90,0 | ¥8L'€ | S¥T0 1LY'T 6£9°0 €LE0 Z¥'9S | 19€°0 €91°0
€260 ¥L1'0 YLT'0 TLED €910 6970 1L1°0- 0910 1LC 96L0 | ¥6E'E SLT0 0€¥'C ¥9L0 Z61°0 1679 9€2'0 0600
veT 0000 0000 €250 0000 1490 2920~ 0000 00 000‘T | 800°¢ | 0000 ¥19°C 000°T 000°0 0006 | 0000 0000
T | T | W | Bp | B | B | D | h |y | B | | o | Ty | W s d | wg | o | e

S0=,90= me.mc ©0LZ =" ,0ST = U YNM SurIeaq 9GO[-0M] B JO SON[BA I1ISLIdIRIRY) — S I[qeL

© IS0 2020 - All rights reserved



2020(E)

ISO/TS 31657-2

6T0°T9€ | 9ZLTT | LTLTT | LTE'T | 8ES'8Y8 T | L9SH0T | 66EVL |"T90LT Z6'SLT 1860 | 9¥ZVS | 618°0 | £LS9CT | ¥10°0 L9STLE 98'LT | 610°T | €¥¥¥C
Z€00ST | 66L°0T | 2080 | S9¥'T 096'€Z9 81%'G8 S6£°0¢€ #16'8 G786 | 1,60 | 08E'SS | LEBD 6156 200 70L991 €¥'2Z | 820°T | 09S°€T
8ST'cd 9%0¥ LY0Y ZLLO 961871 121'%2 86LL 8TV’ YTy S€6'0 | L¥08S | 9480 S¥E9 1500 €€7'2S €L°0€ | LVOT 999°‘S
€20Z1 6L%'1 8L¥'1 60%0 8£9¥C S9%9 9891 6£2'1 ¥8LT 7880 | 11929 | 0%60 rAYA % 0TT0 6¥€'ST 98T¥ | %401 z02°C
78¢‘s 9€L0 GEL0 9920 8206 7S8C £L19°0 Zr90 4 A1) S¥80 | 68299 | 6860 So¢g‘e L1°0 LYT'L €0°0S | 0601 802Z°T
656'C 8170 81%0 8610 LET'Y z2€S'T 0520 S8€0 669 6180 | 18169 | 920°T ¥18C Y20 VL6 S89G | L60'T 9.0
7181 %20 0%20 6510 1L2°C 060 800 920 €0‘S $080 | TITTL | ZSO‘T 68T 81¢0 YTy SL79 | 7601 S0S0
81T 1210 1210 €€10 60€T 1550 0T00- 0910 SL'E ¥080 | 889‘TL | ¥90°T 02€C 70%'0 8€S1T 5629 | 9901 £YE0
L6L0 0€00 0€00 €110 8.0 87¢€0 890°0- 1010 €8°C GZ8‘0 | ¥1Z'0L | ¥S0°T ZET'T 0150 960 ¥S‘2L | TOOT 8720
6¥5°0 0%0'0- | 0¥0°0- | S60°0 1840 Z81°0 S0T‘0- 6500 60 6480 | T49°S9 | ¥10°T L96T 9%9°0 0090 LS9L | 1980 8€10
76£0 L80°0— | 880°0- | SL00 0T€0 €600 1210~ 1€0°0 ST 2L60 | TZS'LS | S€60 618'T 5280 Z5€0 86'6L | ¥LS0 5900
9%€0 Z0T°0- | Z0T0- | 990°0 6520 £90°0 121°0- 0200 0€T 0€0‘T | S6S‘ZS | ¥88°0 8GLT €60 920 6€T8 | 00€0 6200
0€€0 LOT0- | LOT0- | 2900 Y720 6500 1210~ £L10°0 91T ZS0‘T | SZL'0S | %980 LEL'T 000°T 6120 0006 | 0000 0000
%p | p | tp | Mp ¢ e T | Ry L | dy | By | Ly | ™y | og ™ | g | s os
50 =9 ‘€ = ™% 0Lz = "9 ,0ST = U Y1M Sur1eaq 2qOI-0M] E JO SIN[EA IISLISIIEIEY) — 9 I[qEL

© IS0 2020 - All rights reserved

10



2020(E)

ISO/TS 31657-2

L8T'V81 8L9'8 8L9'8 62L0 LTTYT T Z61'901 L68°0% 9€6'9 S8v8T 2201 ¥1L12T €197 ¥62'0T $10°0 €L¥'S0E ¥9ce 1507 60091
95018 €98% ¥98% €250 6Z1°L0Y vo'sy L08ST reL'e ZL'S0T |2 600T £80°ST2 L79T €8L°L €200 S9Z9€T S¥'8¢ 180°T 9068
897'¢t LLL'T LLLT TLT0 19€98 958C1 S9T'Y 7SY'1 62'9% 1860 808'ET 6597 LET'S 6700 06EEY 60°8€ 449" ¥Z8'e
91%9 €090 €090 6€T°0 910°LT 0Z¥'€ 2960 250 S8'81 ' 9£6'0 L009%Z YIL'T L1S°E LOT0 680°€T 08‘6¥ 0vZ'T ¥EST
916'C €62°0 €620 ¥60°0 9519 9LY'T 0Zg0 0420 0801 1060 €15952 8SLT 06LC LT 6119 6S'LS 90€T 9%8°0
16ST 8¥1'0 L¥T0 6900 ¥¥8°C SSL0 2010 LST0 0L 6L8°0 86L°€9C 06LT 0LEC 9%Z'0 S8€'e £€%'€9 TPET S0
€560 %900 €900 %500 S8Y'1 6070 5000 9600 6LY €L80 LEL'99T 908T 580 €€€0 610C 2089 GeEET 8€€0
6090 1100 110°0 S¥0°0 9780 270 L¥0°0- 090°0 1v'€ £88°0 008°€9Z €081 1L8T 8€Y0 8€T'T S9TL 0LZT L1Z°0
S0%0 ¥20°0- | ¥200- | LEOO 68%0 STT0 TL00- 6800 €V'C 8260 129°€ST SLLT TOLT L9S°0 89L0 1447 8TTT €ET0
6820 ¥¥00- | ¥¥0°0- | Z€00 STE0 LS00 1800~ 9200 6LT 0660 YTy'LET 9ZLT 6951 8TL0 L8%0 €¥'9L %580 SL0°0
0€Z°0 €500~ | €50°0- | 8200 €€T°0 1€0°0 7800~ 610°0 6€1 ZS0T 810°12C SL9T 1871 .80 6Z€£0 LILL 0L%0 €€0°0
L12°0 SS0°0- | SS0'0- | Lzo0 STZ0 5200 2800~ 8100 SZ'T ZL0T €¥8S1Z 8591 6S¥'T 1760 7820 L6'LL 0S20 9100
21z'0 S50°0- | SS0°0- | Lzo0 602°0 €200 7800~ L10°0 ET'T 2801 96L€1T 0591 0S¥'T 000°T LYZ0 0006 0000 0000
T | G| | By | B | B | G | D |y | B | B | B | L | e | us | | o

S0=,9°S= xme.wc ©0LZ = "4 ,0ST = U YNM SurIeaq 9qO[-0M] B JO SON[BA I1ISLIdIRIRY) — / J[qeL

11

© IS0 2020 - All rights reserved



	€à2�íâC¿r•:¨µŒŽ:AXÜQ�‡Zš�J�b#�ê™9ìéˇå�äüc‡Î�¾¯Ë_n�ØS,>09w7�t%Åﬁ�È:+Ób¨�R]âJ·Fð`K˜G¿3

