DIVISION 27	27 41 16


SECTION 27 41 16 
INTEGRATED AUDIO-VIDEO SYSTEMS AND EQUIPMENT 

GUIDE SPECIFICATION

Specifier: The Specifier/Design Professional is responsible for the accuracy of all project specifications, including system application and coordination with related sections.  This guide specification is provided as a convenience and requires editing to match actual project requirements.  CRESTRON ELECTRONICS, INC. SHALL NOT BE LIABLE FOR ANY DAMAGES ARISING OUT OF THE USE OF ANY OF ITS GUIDE SPECIFICATIONS.  For Crestron design assistance and design review please contact Sales Support Services Department at   800.237.2041 or techsales@crestron.com.

Specifer:  Please see PART 4 for a listing of products specified in this Guide Specification.
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[bookmark: _Toc484076778][bookmark: GENERAL_START][bookmark: SECTION_27_41_16_05_02_START]GENERAL

[bookmark: _Toc484076779]SYSTEM DESCRIPTION

[bookmark: _Toc484076780]Free Form 2-8 People

See AV System Drawings for device quantities and connection details.
[bookmark: BKM_CA21788D_6E22_4901_9D90_B8DF2E13D702]Specifier Note: See example AV System Drawing for Free Form 2-8 People
Display System

[bookmark: BKM_B58A4352_55DF_43A6_838E_21222DE4B700][bookmark: BKM_2672C54D_3E13_44DC_A914_548640A8116B]Video Display Devices - Room shall include a single video display.  Display shall have the capability of viewing any connected video source.  

AV Sources

[bookmark: BKM_8DD7B537_336B_4DF4_8613_75818A786E43][bookmark: BKM_2397343B_CB4C_4359_8E9C_C3AE10D4C9C3]Laptop Computers   

Room  scheduling information viewable on room display(s).
[bookmark: BKM_AC022543_E587_4F43_B4AD_26569EEAC262]Specifier: Retain this article if room system includes Fusion integration.
User Interface

[bookmark: BKM_98DAEEAB_3569_4156_991D_B48AA4151B36][bookmark: BKM_04AFF829_F362_4DE3_A641_6138379FE57F][bookmark: BKM_D4517B40_5EDC_4FE9_B994_B603A74FC0E8][bookmark: BKM_3E8BBD31_864C_4F4E_975A_D0484AF53A4C]User Interface - Room shall include a keypad user interface for lighting control.    

[bookmark: _Toc484076781]RELATED REQUIREMENTS

[bookmark: _Toc484076782][bookmark: BKM_5BFAD779_9B6E_4499_976A_11100815FE7E]Section 25 08 00 - Commissioning of Integrated Automation 

[bookmark: _Toc484076783][bookmark: BKM_2924CBE0_00AC_427B_8A51_D2DDA7D67D52]Section 25 10 00 - Integrated Automation Network Equipment 

[bookmark: _Toc484076784][bookmark: BKM_934C0E5A_AA7F_4837_8D79_927ED04C5610]Section 25 11 13 - Integrated Automation Network Servers 

[bookmark: _Toc484076785][bookmark: BKM_B1629382_F2DF_4668_AB40_1DC5BFB738D5]Section 25 13 13 - Integrated Automation Control and Monitoring Network Supervisory Control 

[bookmark: _Toc484076786][bookmark: BKM_D30BCEAD_07C7_471F_8AF3_80C56CB63676]Section 25 13 16 - Integrated Automation Control and Monitoring Network Integration Panels 

[bookmark: _Toc484076787][bookmark: BKM_FF572078_319F_4896_B19B_70868D3CB432]Section 25 13 19 - Integrated Automation Control and Monitoring Network Interoperability 

[bookmark: _Toc484076788][bookmark: BKM_10804161_707D_48D7_86FB_B8D450724918]Section 25 15 16 - Integrated Automation Software for Control and Monitoring Networks 

[bookmark: _Toc484076789][bookmark: BKM_4546C5A4_1EDB_4CB5_839C_35D4C85B3A3A]Section 26 09 43.13 - Digital-Network Lighting Controls 

[bookmark: _Toc484076790][bookmark: BKM_826E2324_F556_4FC6_816E_A6CAE0FBBC50]Section 27 15 00 - Communications Horizontal Cabling 

[bookmark: _Toc484076791][bookmark: BKM_DEDBC5B5_2C46_49F2_9428_08E9739FCEA3][bookmark: BKM_1DED6628_2ED2_46D4_9D79_56D03A5E7236]Section 27 41 00 - Audio-Video Systems  

[bookmark: _Toc484076792]REFERENCES

[bookmark: _Toc484076793]Abbreviations and Acronyms

[bookmark: BKM_606DD2FB_E917_42FA_8721_99D3C8BF23CE]	CEC:  Consumer Electronics Control 

[bookmark: BKM_F62F5D00_C2F8_4016_B868_E6720E1A3E28]	EDID:  Extended display identification data 

[bookmark: BKM_B7747EDD_FF4A_4633_91D8_6462511B8A7C]	HDCP:  High-bandwidth Digital Content Protection 

[bookmark: BKM_14677795_B68D_4B2C_A919_98253B83FD00]	HDMI:  High-Definition Multimedia Interface 

[bookmark: BKM_93C41FCE_6F81_43EF_A6D0_1E0DFFEF6C0A]	IDF: Intermediate Distribution Frame 

[bookmark: BKM_C7E8B970_CFFA_44A2_999D_067B5186A29E]	KSV: Key Selection Vector 

[bookmark: BKM_183DB43F_EDF5_415E_A8D5_C8CC73E3FC8F]	MDF: Main Distribution Frame 

[bookmark: BKM_CE13B516_D89D_40AC_92B0_C4AA003302F3][bookmark: BKM_CB2C4803_40E3_48D2_8900_74553112EAA9][bookmark: BKM_FFDF52D4_6B64_42DF_935E_12D84EE33DA6][bookmark: GENERAL_END][bookmark: BKM_34F63853_BCF2_42BA_A39C_7EC961E8CA0B]NVP: Nominal Velocity of Propagation     

[bookmark: PRODUCTS_START][bookmark: _Toc484076794]PRODUCTS

[bookmark: _Toc484076795]HDBaseT Transmitter

[bookmark: _Toc484076796]Basis of Design HDBaseT Transmitter:

[bookmark: BKM_FC7EA964_CBC0_4650_82C4_D09B045560BA][bookmark: BKM_B568E8C8_35A9_4B3F_B305_7823A549ACEF]Crestron DM-TX-4K-100-C-1G  

[bookmark: _Toc484076797]The transmitter shall meet the following minimum requirements:

Power supply modes:

[bookmark: BKM_0929AFC0_A2EF_4823_BFB0_18570DD288F2]Local or remote DC power source. 

[bookmark: BKM_E8D840C4_1D74_4D34_91B8_C365990734A8][bookmark: BKM_4251CC1B_7F3E_4D38_BEB2_F16287284350]Remote power supplied by matrix switcher through UTP/STP transmission cable.  

Single UTP/STP cable transmission connection

[bookmark: BKM_0D32658B_26A5_41BF_AC7A_2FC7038DC453]Signal transmission up to 330 feet. 

[bookmark: BKM_45605BFE_7837_42C9_8610_79975252B46E]Supports CAT5e. 

[bookmark: BKM_6872E951_C268_4DCA_8EE4_074ED3D0C1A0]Supports HDBaseT signal specifications. 

[bookmark: BKM_1725F40B_B93A_4E4F_9609_895346FDD408][bookmark: BKM_D7D46DD1_F48C_4192_AB25_9CE466B75C64]Supports remote power injection through matrix switcher.  

One (1) HDMI video, audio, and control input:

[bookmark: BKM_08898722_5AF0_4CC6_8D67_382DE62249C0]CEC device control 

[bookmark: BKM_C2EE26F3_B246_4A6E_91C9_EE696F011A0D]Supports 4K HDMI 

[bookmark: BKM_8FCC5333_7F12_4C88_8A64_20908D1E887D]Supports DVI-D with adaptor 

[bookmark: BKM_C0367F81_A0F1_4E81_8FD7_354B8445DC3D]Supports DisplayPort Dual-Mode 

[bookmark: BKM_C3B384C2_50E0_4F16_8123_7EB51C83805F]Supports Dolby Digital, Dolby Digital EX, Dolby Digital Plus, Dolby TrueHD, Dolby Atmos, DTS, DTS-ES, DTS 96/24, DTS-HD High Res, DTS-HD Master Audio, LPCM up to 8 channels 

[bookmark: BKM_87A6249F_4CDE_4073_B330_B9FFAED44E39][bookmark: BKM_C81FF6BD_7617_4C30_979E_49CE822627EC][bookmark: BKM_E207C576_5A2A_4078_A0C6_1BBE5BA91048][bookmark: BKM_7FE7D8F6_D07C_4EC6_A981_69BAC6098631]Supports HDCP 2.2    

[bookmark: _Toc484076798]Graphics Engine HDBaseT Receiver

[bookmark: _Toc484076799]Basis of Design Graphics Engine HDBaseT receiver 

[bookmark: BKM_F2C758A9_C35A_412F_9372_E68A9E9274EC][bookmark: BKM_81ABF25E_5CA3_4A76_8BED_11067E594039]Crestron CCS-FF-2  

[bookmark: _Toc484076800]Functions

[bookmark: BKM_CDCACDA6_9850_4611_B1B4_6BA1A0B4184D]The Digital Graphics Engine adds touch screen controller capability to HD or Ultra HD touch screen displays. 

[bookmark: BKM_3A759976_8347_4F5C_802C_ADD347055DD0]The Digital Graphics Engine with related software by same manufacturer supports the creation of a custom graphical user environment capable of combining controls of integrated equipment and systems with dual-window video display. 

[bookmark: BKM_C24CAF6E_764B_433F_B561_48E27913563F]The Digital Graphics Engine shall include an HDBaseT input for support of 4K UHD and DCI 4K sources connected at an HDBaseT transmitter or switcher.  

[bookmark: BKM_5F97AF16_1457_4C71_9E6C_9D21447917BE]The Digital Graphics Engine shall support H.264 streaming video signals received over a high-speed Ethernet connection.  

[bookmark: BKM_DCBE7A43_2FFC_43E6_A2EA_8BE3884D462A]The Digital Graphics Engine shall include an Ethernet port to interface with a control system by the same manufacturer. 

[bookmark: BKM_AE9E7874_FC58_4004_9AD7_33C3AA14DFA0]The Digital Graphics Engine shall include built-in RS-232 and IR control ports to allow for programmable control of the connected display and other devices via the control system.  

Multimedia Presentation Gateway

[bookmark: BKM_52C67D58_0CEA_46CF_8C96_F5E35737FC74]Multimedia Gateway allows the wireless presentation of content from a laptop, smartphone, or tablet device via a Wi-Fi wireless network or wired LAN connections. 

[bookmark: BKM_B9B0AE30_4C38_4ACE_9A02_C6728CAAADE0][bookmark: BKM_E20D5F0D_8B5D_496C_BE07_D0C0A6B814DC][bookmark: BKM_859D20C3_8CA3_4103_93DC_3256F13AFF2B]Multimedia gateway functionality shall be a built-in feature.    

[bookmark: _Toc484076801]Performance

The receiver shall meet the following minimum requirements:

HDMI digital video, audio, and control output:

[bookmark: BKM_C656E7F2_80A9_4291_B7D2_8449EACD37EB][bookmark: BKM_56FF56AD_728A_4899_BE04_1A5628976C53]One (1) 19-pin Type A HDMI female connector  

[bookmark: BKM_D1A5A229_1371_4DC1_B1BF_9986966BE33A]HDMI output supports HDCP 2.2  

[bookmark: BKM_4512EFF2_BA9B_426F_ACBA_D080E9AA3305]Streaming Decoder Video: 	H.264 (MPEG-4 part 10 AVC), MJPEG 

[bookmark: BKM_2E707B75_ED76_4FCD_BA78_C4BB5AEB0953]Supports HDCP. 

[bookmark: BKM_CA2C6C8B_4980_4EC3_A192_7BCC4EDE055F]HDMI audio Support:  Up to 8 channel LPCM. 

[bookmark: BKM_36DDD0EE_1F48_4E2D_B765_19756A5A9E31][bookmark: BKM_6F44A911_877C_4DAC_8987_D52DA417D526][bookmark: BKM_651179AA_4908_45B2_AB9B_68B265B87087][bookmark: BKM_C70A9B24_7E51_4542_B58E_0D20F96E2183]CEC device control.    

[bookmark: _Toc484076802]Keypad User Interface

[bookmark: _Toc484076803]Basis of Design Keypad

[bookmark: BKM_A33CB999_23CF_48BD_A361_916087C9AE67][bookmark: BKM_92E2D839_FB3F_4364_BE9C_3DF77D0BD03B][bookmark: BKM_7C0B39EB_3DF7_48A4_85AC_95BE93F11847]Crestron ZUMMESH-KP10AV5BATT   

[bookmark: _Toc484076804]Lighting AV Bridge

[bookmark: _Toc484076805]Basis of Design Lighting to AV Bridge:

[bookmark: BKM_1C70A1D7_2521_434E_ACE6_B3AE05A20BD5][bookmark: BKM_55D63AC2_1507_4E43_AAE9_A05398984E0A][bookmark: BKM_01A781EB_2CC7_481F_8298_FE0099EE4E4C]Crestron ZUMMESH AV BRIDGE   

[bookmark: _Toc484076806]Occupancy Sensor

[bookmark: _Toc484076807]Basis of Design Occupancy Sensor:

[bookmark: BKM_D084C74A_2244_42B5_8FCB_7F040BB5F14D][bookmark: BKM_CA2EE19E_8AA5_4D4F_8D7E_956738E02804][bookmark: BKM_3E5836ED_8936_4601_B2E5_F52D3493D75E]Crestron ZUMMESH-PIR-OCCUPANCY-BATT   

[bookmark: _Toc484076808]Display Device

[bookmark: _Toc484076809][bookmark: BKM_8BD0952B_0DCD_4FF5_8F6F_8ED75438A2CA]Display device shall be controllable via a built-in RS-232 connection port. 

[bookmark: _Toc484076810][bookmark: BKM_0C867C67_4814_47E2_AD10_D96309CC2203][bookmark: BKM_6C064669_8715_4E54_8575_7084FA931FA2]Display device shall support 4K video through built-in HDMI input connector(s).  

[bookmark: _Toc484076811]Computer

[bookmark: _Toc484076812][bookmark: BKM_02487CF2_8794_4749_90A1_FCDBCF7839B6][bookmark: BKM_A0D1B77A_84C2_43F6_A776_0259D3230E3A][bookmark: PRODUCTS_END][bookmark: BKM_0D58C444_6DD9_431D_B7EF_3C92BE485982]Computer or Laptop shall include an HDMI video output connection port.    

[bookmark: EXECUTION_START][bookmark: _Toc484076813]EXECUTION
[bookmark: EXECUTION_END][bookmark: BKM_591AA900_D830_464A_801B_5E37030B070D]NOT USED in this Guide Specification. Specifier shall Specify PART 3 On-Site work as needed.
[bookmark: APPENDICES_START][bookmark: _Toc484076814]APPENDICES

[bookmark: _Toc484076815][bookmark: SPECIFIED_PRODUCTS_START]SPECIFIED PRODUCTS
Specifier Note: This Article includes Crestron products specified in this Guide Specification document. This Article is for reference only and should not be required in actual project manual unless included in an overall system equipment list. 
[bookmark: _Toc484076816][bookmark: BKM_F653ADDA_3D77_4A9A_A6E8_D3DE957F679D]Crestron DM-TX-4K-100-C-1-G 

[bookmark: _Toc484076817][bookmark: BKM_1FAB2C33_8E56_4700_A854_096C883A81EE]Crestron CCS-FF-2 

[bookmark: _Toc484076818][bookmark: BKM_A0BE5069_5044_4547_ADBE_98803C182C1A]Crestron ZUMMESH-KP10AV5BATT 

[bookmark: _Toc484076819][bookmark: BKM_763738D9_A864_4604_8AC7_84AE4D0805FE]Crestron ZUMMESH AV BRIDGE 

[bookmark: _Toc484076820][bookmark: BKM_546DA26F_357F_4D90_BB77_7FFEF56E1AB4][bookmark: SPECIFIED_PRODUCTS_END][bookmark: BKM_EBF483B2_3909_4D24_A140_1956024DFEA6][bookmark: APPENDICES_END][bookmark: BKM_8ECF98B7_132C_41CA_8D1F_6B0361B90397][bookmark: SECTION_27_41_16_05_02_END][bookmark: BKM_6AC9152B_93B3_48B5_BEC6_8D74E49A742E]Crestron ZUMMESH-PIR-OCCUPANCY-BATT       
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