Annex 20

Alternative procedure for the type approval of trailers

1. General

1.1. This annex defines an alternative procedure for type approving trailers, utilizing
information from test reports issued in accordance with Annexes 11 and 19.

1.2. On completion of the verification procedures described in paragraphs 3., 4., 5., 6., 7.
and 8. of this annex, the Technical Service/Approval Authority shall issue an ECE type
approval certificate conforming to the model specified in Annex 2, Appendix 1 to this
Regulation.

1.3. For the purposes of the calculations defined within this annex the centre of gravity
height shall be determined in accordance with the method defined in Appendix 1 to this
annex.

2. Application for type approval

2.1. The application for ECE type approval of a trailer type with regard to the braking
equipment shall be submitted by the trailer manufacturer. In support of the approval the
trailer manufacturer shall supply to the Technical Service at least the following:

2.1.1. A copy of the ECE or EU Type Approval Certificate and an Information Document of
a trailer hereafter referred to as the "reference trailer" on which the service braking
performance comparison is to be based. This trailer will have been subject to the actual
tests defined in Annex 4 to this Regulation for the appropriate trailer or equivalent EU
Directive. A trailer that has been approved to the alternative procedure defined in this annex
shall not be used as a reference trailer.

2.1.2. Copies of the Annex 11 and Annex 19 test reports.

2.1.3. A documentation package that contains the relevant verification information

including the relevant calculations, where appropriate, for the following:
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Cold service braking performance 3.
Parking brake performance 4.

Automatic (emergency) brake performance |5.

Failure of braking distribution system 6.
Anti-lock braking 7.
Vehicle stability function 8.
Functional checks 9.

2.1.4. A trailer, representative of the trailer type to be approved hereafter referred to as the
"subject trailer".

2.2. The manufacturer of the "reference trailer" and "subject trailer" shall be the same.

3. Alternative procedure for demonstrating the Type-0 service braking cold
performance.

3.1. To demonstrate compliance with the Type-0 service braking cold performance it shall
be verified, by calculation, that the "subject trailer" has sufficient brake force (TR)
available to achieve the prescribed service braking performance and that there is sufficient
adhesion available on a dry road surface (assumed to have a coefficient of adhesion of 0.8)
to utilize this brake force.

3.2. Verification

3.2.1. The requirements of Annex 4, paragraphs 1.2.7., 3.1.2. and 3.1.3. (cold performance
requirement and achievement without wheel lock, deviation or abnormal vibration) are
considered to be satisfied by the subject trailer if it meets the verification criteria described
in the following paragraphs, in both the laden and unladen conditions:

3.2.1.1. The wheelbase of the subject trailer shall not be less than 0.8 times the reference
trailer wheelbase.

3.2.1.2. Any difference in the brake input torque between one axle and another within an
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axle group of the "subject trailer" shall not differ from that of the "reference trailer".

3.2.1.3. The number and arrangement of axles i.e. lifting, steering etc. of the "subject
trailer" shall not differ from that of the reference trailer.

3.2.1.4. The percentage distribution of the laden static axle load of the subject trailer shall
not differ from that of the reference trailer by more than 10 per cent.

3.2.1.5. For semii trailers, a graph, in accordance with Appendix 2, shall be constructed and,
from this graph, it shall be verified that:

TR max> TR, (i.€. line (1) shall not be below line (3)), and

TR > TR, (i.e. line (2) shall not be below line (3)).

3.2.1.6. For centre axle trailers, a graph, in accordance with Appendix 3, shall be
constructed and, from this graph, it shall be verified that:

TR max> TR, (i.€. line (1) shall not be below line (3)), and

TR > TR, (i.e. line (2) shall not be below line (3)).

3.2.1.7. For full trailers, a graph, in accordance with Appendix 4, shall be constructed and,
from this graph, it shall be verified that:

TR max™> TR, (i.€. line (1) shall not be below line (2)), and

TRy TR (i.€. line (4) shall not be below line (3)), and

TR> TR, (i.€. line (6) shall not be below line (5)).

4. Alternative procedure for demonstrating the parking brake performance.

4.1. General

4.1.1. This procedure provides an alternative to physically testing trailers on a gradient and
ensures that trailers fitted with spring brake actuated parking mechanisms can meet the
prescribed parking brake performance. This procedure shall not be applied to trailers fitted
with parking mechanisms operated by means other than spring brakes. Such trailers shall be
subjected to the physical test prescribed in Annex 4.

4.1.2. The prescribed parking braking performance shall be demonstrated by calculation,
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using the formulae contained in paragraphs 4.2. and 4.3.

4.2. Parking performance

4.2.1. The parking brake force at the periphery of the tyres of axle(s) braked by the spring
brake actuated parking mechanism shall be calculated using the following formula:
Tpi=(Thyx1-Co) xnx Bg/ R

4.2.2. The normal reaction of the road surface on the axles of a stationary trailer facing
uphill and downbhill on an 18 per cent gradient shall be calculated using the following
formulae:

4.2.2.1. In the case of full trailers:

4.2.2.1.1. Facing uphill
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4.2.2.2. In the case of centre axle trailers:
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4.2.2.2.2. Facing downhill
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4.2.2.3. In the case of semi-trailers:

4.2.2.3.1. Facing uphill
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4.2.2.3.2. Facing downhill
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4.3. Verification 4.3. FREAE
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5. Alternative procedure for demonstrating the emergency/automatic braking
performance

5.1. General

5.1.1. To demonstrate compliance with the automatic braking performance requirements,
either a comparison is made between the chamber pressure required to achieve the specified
performance and the asymptotic chamber pressure after disconnection of the supply line, as
defined in paragraph 5.2.1., or it shall be verified that the brake force provided by the
axle(s) fitted with spring brakes is sufficient to achieve the specified performance, as
defined in paragraph 5.2.2.

5.2. Verification

5.2.1. The requirements of Annex 4, paragraph 3.3., are considered to be satisfied by a
subject trailer if the asymptotic chamber pressure (p.) after disconnection of the supply line
is greater than the chamber pressure (p.) to achieve a performance of 13.5 per cent of the
maximum stationary wheel load. The supply line pressure being stabilized at 700 kPa prior
to disconnection.

5.2.2. The requirements of Annex 4, paragraph 3.3., are considered to be satisfied by a
spring brake equipped subject trailer if:

sigmaT; > 0.135 (PR)(g)

Where:

T,i is calculated in accordance with paragraph 4.2.1.

6. Alternative procedure for demonstrating braking performance in the case of failure

of the braking distribution system
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6.1. General

6.1.1. To demonstrate compliance with the braking performance requirements in the case of
a failure of the braking distribution system, a comparison is made between the chamber
pressure required to achieve the specified performance and the chamber pressure available
when a failure in the braking distribution system exists.

6.2. Verification

6.2.1. The requirements of Annex 10, Appendix, paragraph 6., are considered to be satisfied
by the subject trailer if the pressure defined in paragraph 6.2.1.1. is greater than or equal to
the pressure defined in paragraph 6.2.1.2., in both laden and unladen conditions.

6.2.1.1. The chamber pressure (pc) of the subject trailer, when pm = 650 kPa, the supply
line pressure = 700 kPa and a failure in the braking distribution system exists.

6.2.1.2. The chamber pressure (pc) to achieve a braking rate of 30 per cent of the service
braking performance prescribed for the subject trailer.

7. Alternative procedure for demonstrating the anti-lock braking performance

7.1. General

7.1.1. Testing of a trailer in accordance with Annex 13 to this Regulation may be waived at
the time of type approval of the trailer provided that the anti-lock braking system (ABS)
complies with the requirements of Annex 19 to this Regulation.

7.2. Verification

7.2.1. Verification of components and installation

The specification of the ABS installed on the trailer to be type approved shall be verified by

satisfying each of the following criteria:

Paragraph Criteria
(a) Sensor(s); No change allowed

7.2.1.1.
(b) Controller(s); No change allowed
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(¢) Modulator(s). No change allowed
Tube size(s) and lengths
(a) Reservoir supply to modulator(s);

Minimum inside diameter May be increased

Maximum overall length May be reduced
7.2.1.2.

(b) Modulator delivery to brake

chambers

Inside diameter No change allowed

Maximum overall length May be reduced
7.2.1.3. |Warning signal sequence No change allowed

Differentials in brake input torque Only approved differentials (if

7.2.14.

within an axle group any) permitted"

For other limitations refer to Installation to be within the

paragraph 4.of the test report as

scope of the limitations
7.2.1.5.

described in Appendix 6 of Annex 19 |defined - No deviations

to this Regulation. allowed

7.3. Verification of reservoir capacity

7.3.1. As the range of braking systems and auxiliary equipment used on trailers is diverse it
is not possible to have a table of recommended reservoir capacities. To verify that adequate
storage capacity is installed, testing may be conducted according to paragraph 6.1. of
Annex 13 to this Regulation or by the procedure defined below:

7.3.1.1. In the case of brakes with non integrated brake wear adjustment the brakes on the
subject trailer shall be set to a condition where the relationship (R;) of brake chamber push

rod travel (s7) against lever length (lt) is 0.2.
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Example:
;=130 mm
Re = St/ly =51/130=10.2
St = Push rod travel at 650 kPa brake chamber pressure

=130x0.2=26 mm
7.3.1.2. In the case of brakes with integrated automatic brake wear adjustment the brakes
shall be set to a normal running clearance.
7.3.1.3. Setting of the brakes as defined above shall be carried out when the brakes are cold
(<100 degrees C).
7.3.1.4. With the brakes adjusted according to relevant procedure defined above and the
load sensing device(s) set to the laden condition and the initial energy level set according to
paragraph 6.1.2. of Annex 13 to this Regulation, the energy storage device(s) shall be
isolated from further supply. The brakes shall be applied with a control pressure of 650 kPa
at the coupling head and then fully released. Further brake applications shall be made up to
the number n, determined from the test conducted in accordance with paragraph 5.4.1.2.4.2.
of Annex 19 - Part 1 to this Regulation and defined in paragraph 2.5. of the anti-lock
braking system Approval Report. During this application, the pressure in the operating
circuit shall be sufficient to provide a total braking force at the periphery of the wheels
equal to not less than 22.5 per cent of the maximum stationary wheel load and without
causing automatic application of any braking system not under the control of the anti-lock
braking system.
7.4. Trailers with more than 3 axles may utilize the Annex 19 ABS test report provided the
following conditions are fulfilled:
7.4.1. Irrespective of trailer type at least one third of the axles in an axle group shall have
all wheels directly controlled, with the wheels on the remaining axles being indirectly
controlled'.

' When the number of axle(s) in an axle group is divided by 3 and the resulting number is
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less than 1, at least one axle shall be directly controlled. When the number of axles in the
axle group is divided by 3 and the resulting number is not a whole number, a further axle
shall be directly controlled in addition to the number of axles indicated by the whole
number value.

7.4.2. Utilization of Adhesion: The minimum utilization of adhesion specified within
paragraph 6.2. of Annex 13 to this Regulation is deemed to be achieved when following
conditions are fulfilled:

7.4.2.1.

The relationship of the number of wheels directly or indirectly controlled by one or more
pressure modulators and the location of the directly controlled wheels within the axle group
shall correspond to those defined within paragraph 2.2. of the Information Document
referred to in paragraph 5.2. of Annex 19 - Part 1 to this Regulation.

7.4.2.2. The utilization of adhesion of the installed configuration is shown in the Test
Report as meeting the requirements of paragraph 6.2. of Annex 13 to this Regulation.
7.4.3. Energy Consumption: The number of equivalent static brake applications defined
within paragraph 2.5. of the Test Report may be used in conjunction with the verification
procedure of paragraph 7.3. of Annex 20 to this Regulation . Alternatively the test
procedure specified within paragraph 6.1. of Annex 13 to this Regulation may be used;
7.4.4. Low speed performance: Additional verification is not required;

7.4.5. High speed performance: Additional verification is not required;

7.4.6. Category A Performance: The split friction requirements specified within paragraph
6.3.2. of Annex 13 to this Regulation are deemed to be fulfilled when the number of wheels
which are subject to independent left/right control is equal to or greater than the number of
wheels controlled using "select low" axle control;

7.4.7. Surface transition performance: Additional verification not required;

7.4.8. Installation limitations: in all cases the following limitations shall apply:

7.4.8.1. Any installation limitations defined within paragraphs 2.1. to 2.7. of the
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Information Document referred to in paragraph 5.2. of Annex 19 - Part 1 to this Regulation
shall apply.

7.4.8.2. Only products identified and referenced in the Information Document and Test
Report may be installed;

7.4.8.3. The maximum delivery volume controlled by each pressure modulator shall not
exceed the volume specified within paragraph 3.3. of the Information Document;

7.4.8.4. An axle with directly controlled wheels may only be lifted when any axle which is

indirectly controlled from this direct controlled axle is lifted in parallel;

7.4.8.5. All other installation limitations specified within paragraph 4. of the Test Report
shall apply.

8. Alternative procedure for demonstrating the performance of a trailer equipped with
a vehicle stability function.

8.1. Evaluation of a trailer in accordance with paragraph 2. of Annex 21 to this Regulation
may be waived at the time of trailer type approval provided that the vehicle stability
function complies with the relevant requirements of Annex 19 to this Regulation.

8.2. Verification

8.2.1. Verification of components and installation

The specification of the braking system, in which the stability control function is integrated
and installed on the trailer to be type approved shall be verified by satisfying each of the

following criteria:

Condition Criteria

(a) Sensor(s) No change allowed

8.2.1.1.  |(b) Controller(s) No change allowed

(c) Modulator(s) No change allowed
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8.2.1.2.  Trailer types as defined in the test report No change allowed
Installation configurations as defined in the test

8.2.1.3. No change allowed
report
For other limitations refer to paragraph 4. of the

8.2.1.4.  [test report as described in Appendix 8 of Annex  |No change allowed

19 to this Regulation.
9. Functional and installation checks
9.1. The Technical Service/Approval Authority shall carry out functional and installation
checks covering the following paragraphs:
9.1.1. Anti-lock function
9.1.1.1. This shall be limited to a dynamic check of the anti-lock braking system. To ensure
full cycling it may be necessary to adjust the load sensing device or utilize a surface having
a low tyre to road adhesion. If the anti-lock system does not have an Annex 19 approval,
the trailer shall be tested in accordance with Annex 13 and comply with the relevant
requirements contained in that annex.
9.1.2. Response time measurement
9.1.2.1. The Technical Service shall verify that the subject trailer conforms to the
requirements of Annex 6.
9.1.3. Static energy consumption
9.1.3.1. The Technical Service shall verify that the subject trailer conforms to the
requirements of Annex 7 and Annex 8 as appropriate.
9.1.4. Service brake function
9.1.4.1. The Technical Service shall verify that there are no abnormal vibrations during
braking.
9.1.5. Parking brake function

9.1.5.1. The Technical Service shall apply and release the park brake to ensure correct
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function.

9.1.6. Emergency/automatic braking function

9.1.6.1. The Technical Service shall verify that the subject trailer complies with the
requirements of paragraph 5.2.1.18.4.2. of this Regulation.

9.1.7. Vehicle and component identification verification

9.1.7.1. The Technical Service shall check the subject trailer against the details contained in
the type approval certificate.

9.1.8. Vehicle stability function

9.1.8.1. For practical reasons verification of the vehicle stability function shall be limited to
an installation check as defined in paragraph 8.2. above and observation of the correct
warning signal sequence to ensure no faults are present.

9.1.9. Additional checks

9.1.9.1. The Technical Service may request additional checks to be carried out, if necessary.

Annex 20 - Appendix 1

Method of calculating the centre of gravity height

The centre of gravity height for the complete vehicle (laden and unladen) can be calculated
as follows:

h1 = centre of gravity height of axle(s) assembly (inc. tyres, springs, etc.) =R . 1.1
h2 = centre of gravity height of frame (laden) = (h6 + h8) . 0.5

h3 = centre of gravity height of payload and bodywork (laden)

=(h7.0.3)+h6

h4 = centre of gravity height of frame (unladen) =h2 +s

h5 = centre of gravity height of bodywork (unladen) = (h7 . 0.5) + h6 + s

Where:

h6 = frame height, top
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h7 = body dimensions, inside

h8 = frame height, bottom

P = total mass of the trailer

PR = total mass on all wheels of a semi trailer or centre axle trailer
R = radius of the tyre

s = spring deflection between laden and unladen

W1 = mass of axle(s) assembly (inc. tyres, springs, etc.) =P . 0.1
W2 = mass of the frame = (Punl - W1) . 0.8

W3 = mass of payload and bodywork

W4 = mass of bodywork = (Punl - W1) . 0.2

Laden: Unladen:

h1.W1+h2.W2 +h3.W3 _ h1.WI +h4. W2 + h5.W4

h Rlad = 1Runl —
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Notes:

(1) For flat bed type trailers, a maximum height of 4 m shall be used.
(2) For trailers where the exact centre of gravity height of the payload is not known, it shall

be taken as 0.3 times the inside dimensions of the body.

h7 = H{RSHE, A

h8= 7L —LEE, JEL

P= HkFn| il OME &

PR= I b —TXiFEZ—T 27 AV K b—F OEHIEGORE &
R= & A V£t

s = FHECIRAE & IEREHUIRAE & CHulR L7, IZoizbi

Wl= #7777V (¥4F, TREFELET) HiE =Px0.1
W2= 7L —2LE%&E = (Punl-WI1) x0.8

W3 = g KFEHE N O HARE &

W4 = HREE = (Punl-WI1) x0.2
RN FEREHCR R
h1xW1 +h2xW2 +h3xW3 _ hIxW1 + h4xW2 + h5xW4
hRiaa = hRrunl =
Plud Punl
,--"-’-’—\--\‘-— —--”‘--‘--‘--\-""-—-
widh LT

h7

I

() FRABEES|HFTHDHIHE, RAREIE L TUmEHAWD Z L,

Q) EHe/e i KEEH EO T O SN ARHRWES Bl Th 2546, BEIRON~T00.3
fEThHDEHRT,



(3) For trailers with air suspension, the value of s shall be taken as zero.

(4) For semi-trailers and centre axle trailers, replace P with PR wherever it occurs.

Annex 20 - Appendix 2
Verification graph for paragraph 3.2.1.5. - Semi-trailers
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(1) The value of 7,000 above represents the mass of a towing vehicle with no trailer (1) EFED7,000& 0D i, #EFR5 | 2 8k L TR\ Bl 08 £ % &
attached. e
(2) For the purpose of these calculations, closely spaced axles (having an axle spread of

(2) ERROFFEIZEWTIE, RS SRNEE OB (B O RIEA2 mATl) 2 IR

less than 2 metres) may be treated as one axle.

Annex 20 - Appendix 3

Verification graph for paragraph 3.2.1.6. - Centre axle trailers

(1
(2}
(3

TR

Pm

(1) = TRax , when p,, = 650 kPa and supply line = 700 kPa.
(2) = Frgyn - 0.8 =TR,,
(3)=0.5. Fg =TR,;
Where:
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Notes:
(1) The value of 7,000 above represents the mass of a towing vehicle with no trailer

attached.
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(2) For the purpose of these calculations, closely spaced axles (having an axle spread of

less than 2 metres) may be treated as one axle.

Annex 20 - Appendix 4
Verification graph for paragraph 3.2.1.7. - Full trailers
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the value of z being calculated using the following formula:

) Fr
—(0.5-0.01)| —L2 ___|+0.01
2.~ (03 )[(P+7000)g]

Notes:

(1) The value of 7,000 above represents the mass of a towing vehicle with no trailer
attached.

(2) For the purpose of these calculations, closely spaced axles (having an axle spread of

less than 2 metres) may be treated as one axle.

Annex 20 - Appendix 5

Symbols and definitions

Symbol Definitions
A Tpi when Tp,< 0.8 Ngp; for front axles, or
Di
l 0.8 Ngp; when Tp,;> 0.8 Npp; for front axles
T, when T,; < 0.8 Ngp; for rear axles, or
Bp;
l 0.8 Nrp; when Ty, > 0.8 Ngp; for rear axles
A T, when T,; < 0.8 Ngy; for front axles, or
Ui
' 0.8 Ngy; when Tp; > 0.8 Ny; for front axles
B T, when T,; < 0.8 Ngy; for rear axles, or
Ui
I 0.8 Nry; when Tj,; > 0.8 Ngy; for rear axles
Br brake factor
C, threshold camshaft input torque (minimum camshaft torque necessary to produce a

. . PxgxZ xh
‘Idrdrn = ‘Idr o #
: E
2D, WRICKVEHET S,
i Fr .

z.=0.5-0.01)| ———— |+0.01

=103 )[(P F 7000)5:]
(1) ERED7,000& 09 flik, #EES #2885 L W WES| AEEOE &4
R

(2) ERROFREIZEWTIE, RRSPRNEER OB (B O RIEA2 mATl) 2 IR
DHEHE L THF->TH &y,

MHEI20 — 1685
EERVER
B %

Tpi (ﬁﬁiﬂ”zﬁb\f Tpi é 0.8 NFDi D }: %:t)

ADi 0.8 NFDi (ﬁﬁiﬂﬂzo‘é Tpl>08 NFDi 0] & %)
Tpi (?‘ﬁﬁﬂ“:o% Tpl<08 NRDi ] k %)

Boi 0.8 Npor (8IS & T,>0.8 Ny D & %)
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EL

Er

Fayn
F¢

Frdyn

Fr

F Rdyn

i

Ip

measurable brake torque)
wheelbase

distance between the coupling support leg or landing legs to the centre of the

axle(s) of a centre axle trailer or semi-trailer

distance between king-pin and centre of axle or axles of semi-trailer
force (N)

total normal static reaction of road surface on front axle(s)

total normal dynamic reaction of road surface on front axles(s)

total normal static reaction of road surface on rear axle(s)

total normal dynamic reaction of road surface on rear axle(s)

total normal static reaction of road surface on all wheels of the trailer or

semi-trailer

total normal dynamic reaction of road surface on all wheels of the trailer or

semi-trailer

acceleration due to gravity (9.81 m/s%)
height above ground of centre of gravity
height of fifth wheel coupling (king pin)
height of centre of gravity of trailer
axle index

number of front axles

number of rear axles

lever length
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NFD

Nepi

NFU

NFUi

NRD

Nrpi

NRU

NRUi

Pm

Pe

PR

PRg

number of spring brake actuators per axle

total normal reaction of road surface on front axle(s) when facing downhill on an

18 per cent gradient

normal reaction of road surface on front axle i when facing downhill on an 18 per

cent gradient

total normal reaction of road surface on front axle(s) when facing uphill on an 18

per cent gradient

normal reaction of road surface on front axle i when facing uphill on an 18 per

cent gradient

total normal reaction of road surface on rear axle(s) when facing downhill on an

18 per cent gradient

normal reaction of road surface on rear axle i when facing downhill on an 18 per

cent gradient

total normal reaction of road surface on rear axle(s) when facing uphill on an 18

per cent gradient

normal reaction of road surface on rear axle i when facing uphill on an 18 per cent

gradient

pressure at coupling head of control line

pressure in the brake chamber

mass of individual vehicle

static mass at fifth wheel coupling at trailer mass P

total normal static reaction of road surface on wheels of trailer or semi-trailer

total normal static reaction of road surface on the front axles on level ground

NFD
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PRy

pi
Thy
TR
TR

TR,

TRmaX

TR,

TRy

TR,

TR,

pr

total normal static reaction of road surface on the rear axles on level ground

static laden radius of the tyre, calculated using the following formula:
Rs=1/2dr+FR.H

Where:

dr = nominal rim diameter

H = design section height = 1/2 (d - dr)

d = rim diameter convention number

FR = factor, as defined by ETRTO (Engineering Design, Information 1994, page CV.11)
brake force at periphery of all wheels of axle i provided by the spring brake(s)
spring thrust of the spring brake

sum of braking forces at periphery of all wheels of the trailer or semi-trailer
sum of braking forces at periphery of all wheels of the front axle(s)

sum of braking forces at periphery of all wheels of the rear axle(s)

sum of maximum available braking forces at periphery of all wheels of the trailer

or semi-trailer

sum of braking forces at periphery of all wheels of the trailer or semi-trailer at

which the limit of adhesion is reached

sum of braking forces at periphery of all wheels of the front axle(s) at which the

limit of adhesion is reached

sum of braking forces at periphery of all wheels of the rear axle(s) at which the

limit of adhesion is reached.

sum of braking forces at periphery of all wheels of the trailer or semi-trailer

required to achieve the prescribed performance
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Rs = 1/2 dr + FRxH
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TRprf

TR,

ZC
cos P

tan P

sum of braking forces at periphery of all wheels of the front axle(s) required to

achieve the prescribed performance

sum of braking forces at periphery of all wheels of the rear axle(s) required to

achieve the prescribed performance
braking rate of the vehicle combination, with the trailer only braked
cosine of angle subtended by slope of 18 per cent and horizontal plane = 0.98418

tangent of angle subtended by slope of 18 per cent and horizontal plane = 0.18
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18% DAEL & AKRNIC KV ED L= A DRE =0.98418

18% D AR & AKFEIZ KLV ED B LA DIEHE =0.18



