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1. Call to order at 10:05 and TC 8.5 scope read by J. Huber:
 TC 8.5 is concerned with the thermal and mechanical design, performance, and application of devices

for accomplishing heat transfer between refrigerants (including secondary refrigerants) and liquids.

2. Introduction of members and guests

 All participants introduced themselves

 Chair requested that all participants e-mail the Vice Chair to confirm their attendance

o Vice chairs ASHRAE e-mail alias is TC0805.VCH@ashrae.net

3. ASHRAE Code of Ethics Commitment read by J. Huber
“Commitment to the ASHRAE Code of Ethics – In this and all other ASHRAE meetings, we will act with honesty,
fairness, courtesy, competence, integrity and respect for others, and we shall avoid all real or perceived
conflicts of interests.

(See full Code of Ethics: https://www.ashrae.org/about-ashrae/ashrae-code-of-ethics)

4. Establish quorum requirements (J. Huber) - 9 present (at start),1 joined late, 1 absent, see cover sheet

 Chair presented TC8.05 e-mail aliases to the membership

o Chair: TC0805@ashrae.net

o Vice Chair: TC0805.VCH@ashrae.net

o Secretary: TC0805.SEC@ashrae.net

o Handbook: TC0805.HBK@ashrae.net

o Program: TC0805.PRO@ashrae.net

o Research: TC0805.RES@ashrae.net

o Standards: TC0805.STD@ashrae.net

o Webmaster: TC0805.WEB@ashrae.net

The full list of aliases can be found on the Technical Committees page on the ASHRAE website.

5. Review/approve minutes from previous meeting (J. Huber)

 Votes: For 9 / Against 0 / Abstain 0 (previous to late member joining)

 Vikrant Aute motioned to approve

 Mike Wilson seconded

 Discussion

o No discussion

6. Section Head comments (K. Mercer)

 Not present

7. Liaison comments

Research Liaison: Christopher Seeton
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 Participated in discussions during Chair’s report

Standards Liaison: Srinivas Katipamula

 Not present

Staff Liaison: Steven Hammerling

 Not present

8. Membership subcommittee report (S. Kulankara)

 2021-2022 Roster Review

o After summer meeting 2 new members will be rolling on

o Adnan Ayub will take on Vice Chair after summer meeting

 We have 9 Provisional Corresponding Member on roster at this time

o If you would like to move from a provisional corresponding member to a full
corresponding member please e-mail chair or vice chair

 We will have 10 members in 2021, we could have at least 1 additional member

o Need 1-2 more voting members

o We are light on academic members

 Officer Review

o Chair

 Joe Huber

o Vice Chair

 Sateesh Kulankara until Summer Meeting 2021

 Adnan Ayub after Summer Meeting 2021

o Secretary

 Nick Zupp

9. Handbook subcommittee report (A. Ayub)

 Systems and Equipment: Condensers, Liquid Coolers

o Now in beginning phase of the Systems & Equipment Handbook

o TC is in good shape right now since we have just started a new cycle

10. Program subcommittee report (M. Mehdizadeh)

 Winter Conference

o Special sessions covering the latest on the COVID-19 pandemic

o 8 Program Tracks

 40 live sessions scheduled between February 9th and 11th

 90+ on demand sessions (available for 18 months)

o Virtual Social Events

 Escape Room
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 Technical tour of new ASHRAE headquarters building

 Tour of STACK infrastructure data center

 Winter Conference 2021

o TC8.05 submitted two seminars for the conference as the main sponsor, both of which
were rejected

 Experimental study on the effects of enhanced tube characteristics on fouling
behavior and fouling prediction model (ASHRAE RP-1677)

 Advances in modeling of plate heat exchanger performance

o TC8.05 co-sponsored a seminar with TC1.3 which was accepted

 Performance of Alternative Low GWP A2L Refrigerants in Condensers

 Will take place on February 11th from 3:00 to 4:00 PM EST

 Program Subcommittee Chair, Minoo Mehdizadeh, made a motion to resubmit the two seminars
proposed for Summer 2021

o Discussion

 A third presenter for the Seminar session may improve chances of acceptance

 If anyone can come up with an idea or someone to contact for a third speaker
send an e-mail to Minoo (TC0805.PRO@ashrae.net)

o Vote on resubmitting both seminars proposed by TC8.05 for the next meeting

 Mike Wilson seconded

 Votes: For 10 / Against 0 / Abstain 0

 2021 Summer Conference in Phoenix AZ

o Tracks

 Fundamentals and Applications

 HVAC&R Systems and Equipment

 Research Summit

 Professional Development

 Design, Control and Operation of Critical Environments

 HVAC&R for Indoor Plants and Animals

 Future proofing – Renewable, Regenerative and Resilient

 Hot, Hot, Hot

 TBD (Mini-track)

o Deadlines

 Revised Conference Papers/Final Technical Papers Due 13 January 2021

 Extended Abstracts Due 15 February 2021

 Papers Final Accept/Reject Notifications 18 February 2021

 Program Submissions Due 22 February 2021

 Extended Abstract Accept/Reject Notifications 19 March 2021

 Program Submissions Accept/Reject Notifications 2due 2 April 2021
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o Discussion on ideas for additional programs for Summer 2021

 No discussion

 If anyone has an idea send an e-mail to Minoo (TC0805.PRO@ashrae.net)

o Discussion on ideas for additional programs for Winter 2022

 No discussion

 If anyone has an idea send an e-mail to Minoo (TC0805.PRO@ashrae.net)

11. Standards subcommittee report (J. Huber)

 Committee responsible for

o ANSI/ASHRAE Standard 22-2018 Methods of Testing for Rating of Liquid Cooled
Refrigerant Condensers

o ANSI/ASHRAE Standard 24 2019 Methods of Testing for Rating Evaporators Used for
Cooling Liquids

o ANSI/ASHRAE Standard 181 2018 Methods of Testing for Rating Liquid to Liquid Heat
Exchangers

 Standards 22 & 181 are up for re-affirmation, revision or withdrawal

o Standard 22 and Standard 181 both reference ASHRAE Guideline 2

 ASHRAE Guideline 2 has been withdrawn by oversight technical committee

 Guidelines should not be referenced in a normative manner as is done in both
standards

 Neither standard can be fixed via the ASHRAE Standards Revision Subcommittee
due to changes being more than editorial

 We can re-affirm the standards as they are or recommend that ASHRAE form an
SPC

 Discussed reforming the committees since most of the members are still active

o Joe Huber motioned to form SPCs to fix Standards 22 & 181

 Stanislav seconded

 Votes: For 10 / Against 0 / Abstain 0

o If you are interested in serving on the SPCs please let Joe know in the next few weeks

 Chair makes recommendation to ASHRAE to form the SPCs

o Standard-24

 No discussion

11. Webmaster report (P. Perez)

 Web page is up to date with latest minutes and information for this meeting

12. MTG Liaison (Satheesh Kulankara)

 MTG did not meet until November 2020

o MTG voted to have a seminar for the summer meeting
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 Codes and Standards

o Results of two completed research projects, RP-1807 and RO-1808, intended to support
Standard 15 updates

 Research reports forwarded to ASHRAE

o Focus on technical documentation dissemination to state and local jurisdictions

o Preparing a slide deck addressing code related issues

o Preparing a stake holder list for code related issues

 Research

o RP-1806 Flammable Refrigerants Post-Ignition Simulation and Risk Assessment Update

 Long running project still going on

 Additional work plan approved by the PMS

 Added validation work

 Added simulations of results from other published research results

 Revised work scope has been delayed by the pandemic

 Will make decision on pursuing added work after completion of currently
approved work

 Expected early 2021

o RP-1855 Determination of the Impact of Combustion Byproducts on the Safe Use of
Flammable Fluorinated Refrigerants

 Literature review project

 Principal Investigator reviewing comments from PMS on draft of report

o WS-1884 The Incorporation of Odorants in Refrigerants to Improve Leak Detection –
Phase II Experimental Study

 Phase 1 funding from US Consumer Product Safety Commission

 Initiated late 2020

 ASHRAE will need to co-sponsor any future phases

13. Research subcommittee report (Kashif Nawaz)

 Update from the Research Sub-Committee Breakfast Meeting

o Research Chair not present

o Research breakfast has not taken place yet

 Various committee members provided information on research below

o RP-1677: “Measurement and prediction of waterside fouling Performance of Internally
Enhanced condenser Tubes Used in Cooling tower Applications” (Ben Dingel)

 Update on final report
 Final report complete, approved by Project Oversight committee

 Vote: For 9 / Against 0 / Abstain 0/ Chair not voting
 Final report is available through ASHRAE
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o RP-1800: “Spray Evaporation on Enhanced Tube Bundles with Low GWP Pure Refrigerants
and Refrigerant/Miscible Oil Mixtures” (Zahid Ayub)
 TC1.3 has the lead, TC8.5 is a co-sponsor

 Due to COVID things have been moving slowly

 Initially had some trouble with the fabrication of the test apparatus
o Problems have been worked out

 Tests are up and running

 Investigator has not yet presented any test data

 Investigator has asked for a one-year extension to finish work
o Other RTARs and Work Statements

 There are 4 RTARs in process of being written

 Heat transfer measurements & correlation development for tube in tube
fluted / coaxial HXs

o Making progress and RTAR preparation is active

 External condensation on tube bundle with lower GWP refrigerants.

o Potentially include impact of non-condensable at concentrations
above, at and below AHRI allowable limits

o Did meet and discuss, created basic outline

o No update on actual RTAR status

o Potential RTARs:

 In tube evaporation of low GWP refrigerants - No update

 RTAR for CO2 condensation on tubes applicable to cascade systems – No update

o New topics for research

 Please send any ideas for future research to Kashif Nawaz
(TC0805.RES@ashrae.net) so they can be considered by the TC

14. Confirmation of continuation of TC

 The TC Manual of Procedures requires that once a year the TC confirms that it is
accomplishing the purpose for which it was formed

o Brief discussion ensued with all commenters indicating that TC8.5 is
accomplishing the purpose for which it was created

o Motion made by Sateeesh Kulankara to continue as a TC

o Seconded by Stanislav Perencevic

o Vote: 10 for / 0 against / 0 abstain

15. Chairman’s report (J. Huber)

 TAC breakfast Information

o TC Re-organization Committee issued a final report
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o TAC has formed an implementation sub-committee headed by Larry Smith for
the purpose of incorporating the TC Re-organization Committee
recommendations

 So far TAC has approved the following TC mergers

 3.2 & 3.3, 7.3 & 7.8, 8.10 & 8.12, 9.4 & 9.8

 Additionally TC’s 10.1 & 10.3 have approved a merger

 More TC mergers are being considered

 The annual re-affirmation procedure required by the TC MOP is being
enforced

o Hightower Award

 Six nominations made for the 2020-2021 Award

 Recognizes exceptional service in the area of technical leadership over
the last 4 years

 See details in Chairs slides attached to the minutes

o Interim Meetings

 TC’s are required to meet at least twice a year

 If needed to maintain progress ASHRAE recommends that TCs meet
more often

 Interim meetings will soon be listed on the Technical Committee Web
page (http://www.ashrae.org/technical-resources/technical-
committees)

 Interim meetings should be posted

 E-mail to TCmeetings@ashrae.net

o At least two weeks before on-line meetings

o At least 4 weeks before in person meetings

o Include the meeting call-in / link / location information
in e-mail

o ASHRAE would like to have TC members speak more at local chapter meetings

 Explain what TCs do for the society and how the work benefits local
ASHARE chapters

o 2019 to 204 Strategic Plan reviewed

 Mission – To serve humanity by advancing the arts and sciences of
heating, ventilation, air conditioning, refrigeration and their allied
fields.

 Vision – A healthy and sustainable built environment for all.

 Values – Excellence, Commitment, Integrity, Collaboration,
Volunteerism, Diversity

 Goals

 Position ASHRAE as an Essential Knowledge Resource for a
Sustainable, High-Performance Built Environment
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 Maximize Member Value and Engagement

 Optimize ASHRAE’s Organizational Structure to Maximize
Performance

 Strategic Plan Areas and Initiatives

 Built Environment of the Future

o Resilient Buildings and Communities

o Indoor Environmental Quality

o Organizational Streamlining

o Improve Chapter Engagement , Capacity and Support

o Technology Council

 Building on Epidemic Task Force (ETF) Momentum

 Developing a Strategy for the ETF once the pandemic subsides

o Ensure momentum and reputation preserved

o Develop and implement a monetization plan

o Due FY Q3 (3/31/2021)

 Integrating Carbon as a Metric

 Provide a recommendation to ExCom if/how a carbon metric
can be used in the Society’s technical content

o Upcoming conferences

 2021 ASHRAE Virtual Design and Construction Conference, March 8th

to 10th, 2021

 Ventilation 2021: 13th International Industrial Ventilation Conference
for Contaminant Control, August 13th to 18th, 2021, Toronto, Canada

 Indoor Environmental Quality Performance Approaches: Transitioning
from IAQ to IEQ, September 13th to 15th, Athens Greece

o Refrigeration Technology Committee for Comfort-Process-Cold-Chain

 New committees formed to bring a greater focus on the refrigeration
in ASHRAE and provide a new way for communication and
collaboration within ASHRAE

 For more information on each new REF-CPCC subcommittee contact
Mike Vaughn at MORTS @ashrae.net

o Research Strategic Plan Development

 Kicked off by RAP in November 2019

 Updated to coordinate with ASHRAE Strategic Plan

 Held 8 meetings

 Conducted a survey with 700+ responses between mid-January and
mid-February

 See chair’s slide for membership

 Derived 6 initiatives
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 Resilience for buildings and communities

 Understanding IEQ and Impact on Productivity, HVAC airborne
pathogen transmission and control

 Sustainability – Energy and Resources

 Tools and Applications

 HVAC components including new refrigerants

 Education and Outreach

 Drafting Research Strategic Plan in process

 Final committee vote expected in February 2021

o Research Budget

 Typical year

 $2.6M to $2.7M per year

 12 – 15 new projects per year

 Funds collected in a given society year (SY) become RAC budget in next
SY

 Projects / Grants include commitment for multiple years

 Funding currently reduced due to cancelation of meetings/show
general reduction in fundraising

 Currently funding is supporting ongoing commitments only, no new
projects being awarded for the 2020/2021 SY

 RAC is still accepting new projects from TCs (RTAR and WS)

 Suggests that TCs/MTGs/Etc. continue to develop and put forth
project proposals

 Project justification should mention, if appropriate, that the
research addresses the HFC phase-out legislation currently
working its way through the US Congress.

 RAC will review and prioritize based on the normal process

 Best TC strategy is for Research Subcommittee chairs to work
closely with section research chairs

 Quality over Quantity, plan, prepare, collaborate with other
TCs where appropriate (now more than ever)

16. New Business

 ASHRAE asked if the TC need a Basecamp site

o Note that Chair or designee has to set up the membership etc.

o Joe Huber will investigate further

17. Schedule Next meeting:

 ASHRAE is hoping to be able to meet in person in Phoenix



TC 8.5: Liquid to Refrigerant Heat Exchangers
ASHRAE 2020 Winter Meeting

Tuesday, Jan 19 2021, 10:00 AM – 12:00 AM US EST

11

 Proposed meeting time: Monday, June 28 2021, 4:15 PM to 6:30 PM – Phoenix, AZ

18. Adjourned by chair at 11:38 PM

Attachments:
1. Presentation from TC8.05 Meeting
2. TC Chairs breakfast Winter 2021 Presentation
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gcX`e�klY\�'n`k_�X�gcX`e�̀ ej`[\�jli]XZ\�Xe[�Xe�\e_XeZ\[�flkj`[\�jli]XZ\(�n\i\�ZXii`\[�flk�̀ e�[liXk`fe�f]�76�[Xpj*�lj`e^�Zffc`e^�nXk\i�n`k_�d\[`ld�Xe[�cfn�]flc`e^�gfk\ek`Xc�i\jg\Zk`m\cp�Xk�X�nXk\i�m\cfZ`kp�f]�
r/,4�d-j,�?fdgXi\[�n`k_�k_\�d\[`ld�]flc`e^�gfk\ek`Xc�nXk\i*�k_\�̀ ekif[lZk`fe�g\i`f[�f]�]flc`e^�fe�X�gcX`e�klY\�̀ e�cfn�]flc`e^ gfgfk\ek`Xc�nXk\i�k\jk�nXj�dlZ_�cfe^\i�k_Xe�\e_XeZ\[�klY\j,�P\jk�i\jlckj�jl^^\jk\[�
k_Xk�k_\�̀ e]cl\eZ\�f]�nXk\i�hlXc`kp�fe�]flc`e^�[\m\cfgd\ek�nXj�dlZ_�cXi^\i�k_Xe�̂ \fd\kip�f]�_\Xk�kiXej]\i�klY\j�n_\e�k_\�nXk\i�hlXc`kp�Z_Xe^\[�]ifd�cfn�kf�d\[`ld�]flc`e^�gfk\ek`Xc,�Bfi�fe\�_\Xk�kiXej]\i�
klY\*�k_\�Xjpdgkfk`Z�]flc`e^�i\j`jkXeZ\�nXj�Zfek`elfljcp�̀eZi\Xj`e^�n`k_�k_\�̀ eZi\Xj\�f]�]flc`e^�gfk\ek`Xc�f]�nXk\i,�Ee�k_`j�jkl]� �q^ x^zo�q rz]^� Í°Î ]^�^~yrz^] X� �q^ o^{y^�~� {_ ̂ zqWzY^] ��X^ �W� 
`ekif[lZ\[�kf�`dgifm\�k_\�XZZliXZp�f]�gi\m`flj�]flc`e^�df[\c,�B`eXccp*�Xe�̀dgifm\[�]flc`e^�gi\[`Zk`fe�df[\c�Zfej`[\i`e^�k_\�\]]\Zk�f]�nXk\i�hlXc`kp�nXj�[\m\cfg\[*�n_`Z_�_X[�X�dXo`dld�\iifi�f]�00,72$,�

Li\j\ek\i�#0�@i,�?_Xf�O_\e

Aog\i`d\ekXc�jkl[p�fe�k_\�]flc`e^�gi\[`Zk`fe�df[\c*�jk`Zb`e^�gifYXY`c`kp�Xe[�[\gfj`k�Yfe[�jki\e^k_�f]�]flc`e^�̀e�\e_XeZ\[�klY\j\j

4�rYwrzo |~{XWXrxr�� Í1Î Wz] ]^|{�r� X{z] ��~^zo�q Í±Î W~^ ��{ {_ �q^ y{�� ry|{~�Wz� _WY�{~� �qW� ]^�^~yrz^ �q^ _{�xrzo |~{Y^jj* X�� z{ YWxY�xW�r{z Y{~~^xW�r{z� _{~ X{�q 1 Wz] ± Y{�x] X^ _{�z] rz Y�~~^z� y{]^x�º 
P_lj*�k_\�]flc`e^�gifZ\jj�Zflc[�efk�Y\�[\jZi`Y\[�Yp�jg\Z`]`Z�]fidlcXj,�P_`j�gXg\i�XeXcpq\[�\XZ_�gXiXd\k\i�̀ e�k_\�G\ie+O\Xkfe�]flc`e^�df[\c*�Xe[�X�Zfii\cXk`fe�f]�[ip�dXkk\i�ZfeZ\ekiXk`fe�'?WYV&(�nXj�
[\m\cfg\[*�[\g\e[`e^�fe�k_\�nXk\i�hlXc`kp�k\jk,�P\jk�[XkX�jl^^\jk\[�k_Xk�k_\�jk`Zb`e^�gifYXY`c`kp�'L(�̀ e�jlZ_�ZfdY`e\[�]flc`e Xe^\[�]ifd�.,74223 /.V' 1(�kf�4,0.56/ /.V' 5Îº 5q^ ]^|{�r� X{z] ��~^zo�q Í±Î {_
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O\d`eXi�O\jj`fe�#0

O\jj`fe�P`kc\8�=[mXeZ\j�̀ e�df[\c`e^�f]�gcXk\�_\Xk�\oZ_Xe^\i�g\i]fidXeZ\

LcXk\�_\Xk�\oZ_Xe^\ij�Xi\�\ok\ej`m\cp�X[fgk\[�̀ e�D=R?�jpjk\dj�[l\�kf�k_\`i�jdXcc\i�]ffkgi`ek*�c`d`k\[�i\]i`^\iXek�Z_Xi^\*�_`^_\i \]]`Z`\eZp*�Xe[�cfn\i�Zfjk,�P_`j�j\d`eXi�n`cc�_`^_c`^_k�k_\�\og\i`d\ekXc�Xe[�
k_\fi\k`ZXc�nfib�ZXii`\[�flk�fe�k_\�Zfe[\ejXk`fe�Xe[�Yf`c`e^�f]�cfn�CSL�i\]i`^\iXekj�̀ej`[\�X�gcXk\�_\Xk�\oZ_Xe^\i�Xe[�n`cc�gifm`[\�k_\�_\Xk�kiXej]\i�Xe[�]cl`[�]cfn�XeXcpj`j�Yp�ZfdgXi`e^�k_\�knf�
Zfem\ek`feXc�gi\[`Zk`fe�XggifXZ_\j,�Ifi\fm\i*�k_\�\]]\Zk�f]�[`]]\i\ek�gXiXd\k\ij�jlZ_�Xj�]flc`e^*�Zfiifj`fe*�Xe[�gXik`Zc\�X^^i\^Xk`fe�fe�k_\�\ok\e[\[�g\i]fidXeZ\�f]�X�gcXk\�_\Xk�\oZ_Xe^\i�n`cc�Y\�
[`jZljj\[,�HXjkcp*�X�Zfdgi\_\ej`m\�g\i]fidXeZ\�Zfii\cXk`fe�]fi�gcXk\�_\Xk�\oZ_Xe^\ij�n`cc�Y\�gi\j\ek\[,

Li\j\ek\i�#/@i,�GXj_`]�JXnXq

=e�fm\im`\n�f]�k_\�cfe^+k\id�g\i]fidXeZ\�[\^iX[Xk`fe�f]�_\Xk�\oZ_Xe^\ij

D\Xk�\oZ_Xe^\i�Xi\�̀ dgfikXek�Zfdgfe\ekj�f]�DR=?%N�̀ e]iXjkilZkli\,�P_\�fm\iXcc�jpjk\d�g\i]fidXeZ\�_\Xm`cp�[\g\e[j�fe�k_\`i�g\i]fidXeZ\,�P_\�Zlii\ek�jkl[p�gi\j\ekj�X�Zi`k`ZXc�fm\im`\n�f]�mXi`flj�
[\^iX[Xk`fe�g_\efd\eX�̀ eZcl[`e^�]flc`e^*�Zfiifj`fe�Xe[�gXik`ZlcXk\�X^^i\^Xk`fe�n_`Z_�ZXe�̀dgXZk�k_\�k_\idXc+_p[iXlc`Z�g\i]fidXeZ\�f]�_\Xk�\oZ_Xe^\ij�fm\i�\ok\e[\[�g\i`f[�f]�g\i]fidXeZ\,�P_\�]fZlj�
`eZcl[\j�X`i�kf�c`hl`[*�c`hl`[�kf�c`hl`[�Xe[�̂ Xj�kf�̂ Xj�[\m`Z\j,�P_\�jkl[p�Xcjf�̀ eZcl[\j�ZXj\j�n_\i\�jfc`[�kf�]cl`[j�̀ek\iXZk`fe `j�̀ dgfikXek,�

Li\j\ek\i�#0�@i,�O`dfe\�IXeZ`e

Hfn+CSL�_\Xk�kiXej]\i�Xe[�]cl`[�]cfn�̀ e�gcXk\�_\Xk�\oZ_Xe^\ij

LcXk\�_\Xk�\oZ_Xe^\ij�Xi\�Zlii\ekcp�fe\�f]�k_\�dfjk�̀ dgfikXek�kpg\j�f]�_\Xk�\oZ_Xe^\ij�]fi�i\]i`^\iXk`fe�Xe[�X`i�Zfe[`k`fe`e^ Y\Y\ZXlj\�k_\p�gi\j\ek�_`^_�_\Xk�kiXej]\i�ZXgXY`c`k`\j�n_`c\�c`d`k`e^�k_\�i\]i`^\iXek�
Z_Xi^\�̀ em\ekfip,�P_`j�c\Zkli\�gi\j\ekj�k_\�_\Xk�kiXej]\i�Xe[�]cl`[�]cfn�\og\i`d\ekXc�Xe[�k_\fi\k`ZXc�nfib�ZXii`\[�flk�Xk�k_\ cXcXYfiXkfip�f]�k_\�Qe`m\ij`kp�f]�LX[fmX�[li`e^�Yfk_�Zfe[\ejXk`fe�Xe[�Yf`c`e^�f]�
cfn+CSL�i\]i`^\iXekj�̀ej`[\�YiXq\[�gcXk\�_\Xk�\oZ_Xe^\ij,�Ifi\fm\i*�k_\�Xjj\jjd\ek�f]�knf�[`]]\i\ek�gi\[`Zk`e^�XggifXZ_\j8�kiX[`k`feXc�j\d`+\dg`i`ZXc�Zfii\cXk`fej�Xe[�dXZ_`e\�c\Xie`e^�d\k_f[j�̀ j�
[`jZljj\[�̀ e�fi[\i�kf�XZZliXk\cp�\mXclXk\�k_\�knf+g_Xj\�_\Xk�kiXej]\i�Zf\]]`Z`\ek�Xe[�gi\jjli\�[ifg�f]�k_\�cfn+CSL�̀ej`[\�YiXq\[ gcXk\�_\Xk�\oZ_Xe^\ij,�B`eXccp*�̂ l`[\c`e\j�]fi�k_\�g\i]fidXeZ\�Xjj\jjd\ek�f]�
k_\�[`]]\i\ek�e\n�i\]i`^\iXekj�Xi\�Xcjf�gi\j\ek\[,
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ASDFM�# ASDFM ASDFM�2KDLS

( ?g`VS_W`fS^e�S`V�9bb^[USf[a`e La`kS�Iag`Uk

ea`kSbag`Uk8Y_S[^*Ua_

) AO9<$K�LkefW_e�S`V�>cg[b_W`f KgbWeZ�BkW`YSd

dgbWeZR[kW`YSd8kSZaa*Ua_

* KWeWSdUZ�Lg__[f Dd[efW`�<Wf[`

UWf[`]d[8_eg*WVg

+ IdaXWee[a`S^�=WhW^ab_W`f FSd[fWe�<S^SV
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, =We[Y`(�<a`fda^(�S`V�HbWdSf[a`�aX�<d[f[US^�>`h[da`_W`fe KSg^�L[_a`Wff[

dSg^*e[_a`Wff[8USdW^*Ua_

- AO9<$K�Xad�B`Vaad�I^S`fe�S`V�9`[_S^e KkS`�FSU@[^^[hdSk

dkS`*_SUY[^^[hdSk8ViW^*Ua_

. ?gfgdW�IdaaX[`Y�» KW`WiST^W(�KWYW`WdSf[hW(�S`V�KWe[^[W`f 9`Vk�<aUZdS`W

SUaUZdS`W8[`Vgefd[S^S[d[`U*Ua_
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