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MOLYJ1b <HAYKA»
B COCTABE MKC

MHoroueneBoin  nabopatopHbii  Mogynb  (MJIM)
«Hayka» - Hay4yHO-MccnepoBaTenbCKU — MOAYMb
Poccunckoro cermeHta MexgyHapOgHOM KOCMuye-
ckom ctaHumm (MKC).

Mogynb co3gaH Koonepaumen npegnpuATn POCCUin-
CKOWN pakeTHO-KOCMMYECKOWN OTpac/v Npu rofioBHON
ponu PKK «3Heprusa» B Lenax peanusauymm nporpam-
Mbl HayYHO-NPUKIAAHbIX SKCNEPVIMEHTOB 1 pacLumpe-
HVA GYHKLMOHaNbHbIX BO3MOXKHOCTeN Poccuinckoro
cermeHTa MKC.

NAUKA MODULE
AS PART OF THE ISS

The Nauka Multipurpose Laboratory Module (MLM) is
a scientific research module within the Russian Seg-
ment of the International Space Station. The module
was developed by a network of contactors in order to
implement a program of scientific experiments and
expand the functionality of the ISS Russian Segment. éA)
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MUCCUA 1 3A0AUN
MOIYNA «<HAYKA»
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Mogynb «Hayka» BxoguTt B cocTaB Poccmmnckoro cermeH-
Ta MKC nocpefcTBOM CTBIKOBKM C HAAWPHbBIM CTbIKOBOY-
HbIM y3n0om cnyebHoro mogynsa (CM) «3Be3ga» ans pe-
LWeHNA creayoLwmx 3ajay:

obecrneyeHne CTbIKOBOK TPAHCMOPTHbIX TPYy30BbIX
Kopabnein «Mporpecc MC», TPaHCMOPTHbBIX NMUIOTU-
pyembix Kopabnen «Coto3 MC» 1 y3n10BOro mogyns
«Mpuruany;

ynpasneHne MKC no kpeHy;

nprviem TOMJIMBa OT FPy30BbiX Kopabnewn «porpecc
MC», ero xpaHeHue 1 nepefava B 6aku CM «3Be3ga»
ONA BbINOMHEHVA AUHAMMYECKMX onepauui — Kop-
peKunn opbuTbl, opreHTaumm n ctabunusaumm MKC;
XpaHeHVe JOoCTaBAEeMbIX B MHTepecax Poccninckoro
cermeHTa MKC rpy30s;

obecneyeHne ¢GYHKLUOHVMPOBAHNA EBPOMENCKOro
MaHunynatopa ERA;

dYHKUMOHMPOBaHNE KOMIMJIEKCa LieNieBbIX Harpy3ok
[ANA BbIMNOSIHEHUA NPOrpaMMbl HayYHO-NPUKIAAHbIX
NCCeoBaHUN B YC/TIOBUAX MOBbILEHHON KOMbOPT-
HOCTU dKMNaxa;

NPOV3BOACTBO KuUcopoda Ans obecrneyeHus no-
TpebHOCTEN 3KMMaxa A0 LWeCTU YENOBEK;
dYHKLMOHMPOBaHNe LW030BON KaMepbl st paboTbl
C LieNIeBbIMY Harpy3Kkamu, B TOM YnicCJie C UCMOsb30Ba-
HYeM poboTU3MPOBaHHOIO MaHuNynsaTopa ERA;
dYHKLMOHMpPOBaHKe 6OPTOBOM MacTEPCKON 1 KatoTbl
[NA TPEeTbero uneHa skunaxa Poccninckoro cermeHTa
MKC, a Takxe obecrneuyeHne paboTbl aCCEHN3ALNOH-
HO-CaHUTAPHOrO YCTPOMCTBA C CUCTEMOW pereHepa-
L1K BOAbI U3 YPUHBbI.

Mogaynb «[Tonck»

Poisk module

Mopgynb «3Be3ga»

Zvezda module

Mogaynb «Hayka»

Nauka module

(NICEUFE Vg

Mogynb «3apsa»

Zarya module

Mopgynb «PaccseT»

Rassvet module

Mopynb «[puyan»

Prichal module

MISSION AND OBJECTIVES
OF THE NAUKA MODULE

The Nauka Module is part of the Russian segment of
the ISS being docked to the Zvezda service module
nadir port and is used for the following tasks:

e Support for docking with Progress MS cargo
spacecraft, Soyuz MS crewed spacecraft and the
Prichal Node Module;

ISS roll control;

Reception of propellant from Progress-MS cargo
spacecraft, its storage and transfer to the tanks
of the Zvezda Service Module for performing
dynamic operations - orbital reboost, ISS attitude
control and stabilization;

e Storage of cargoes delivered for the Russian
Segment of the ISS;

e The European Robotic Arm ERA operations
support;

e Functioning of a suite of utilization payloads
for carrying out scientific and applied research
program, while providing a more comfortable
environment for the crew;

Oxygen production to support a crew of up to six;

e Airlock operation to support working with
payload, including those involving the ERA
robotic arm;

e Providing an onboard workshop and the crew
quarters for a third crewmember of the ISS Russian
Segment, as well as a space toilet with a system
for recycling water from urine

A
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YCTPOWVCTBO MOAYNA

MJIM «Hayka» cocTouTt 13 npmbopHo-rep-
MeTUYHOro OTCeKa U cdepuyeckoro rep-
MoajanTepa, pasfeneHHbIX repMeTUyHOw
nepebopPKOIi C IIOKOM.

Mpr6OPHO-repPMETUYHBI OTCEK, OCHALLEH-
HbIl aKTUBHbIM FI/I6pI/I,E|HbIM CTbIKOBOYHbIM
arperaTtoM, BKIOYaeT MPUOOPHYIO 30HY,
30HY XpaHeHMWA FPy30B U XUJYI0 30HY C

TUPYeMble MaHeNy CONHEYHbIX GaTapelt u
YHUBepcasbHble N1aTGopMbl ANl MOHTaXa
LienieBOro 060pyaoBaHus.

l[epmoafanTep npeAHasHauyeH Ana pa3me-
LeHVA cny»xebHol annapaTtypbl CTaHUU-
OHHbIX cucteM. OH 060pynOBaH OCEBbIM
CTbIKOBOYHbIM arperatom MacCMBHOW CuU-
CTeMbl CTbIKOBKM U HagWPHbIM arperatom

KatoTa
Cabin

YHuBepcanbHble paboumne mecTa

Universal workplaces

AKTUBHbIN

CTbIKOBOYHbIN arperart

Active docking assembly

60PTOBOI MaCTEPCKON 1 AOMONIHUTENIbHON  aKTUBHOW MMOPUAHON CCTEMbI CTHIKOBKM.
KaloTon. Ha Hapy>KHOW MOBEPXHOCTUN OTCe-
Ka HaxopAaTcA GNMoKW ABWraTesibHOW ycTa-
HOBKW C TOMJIMBHbIMUA 6aKaMl/|, OBe opuneH-

MaccrBHbIN
CTbIKOBOYHbIV arperaT

Passive docking assembly BopToBasn MmacTepckas

Onboard workshop 5

Crictema obecneyeHvs KNCiIopoaom

Oxygen supply systerm MODULE LAYOUT
. MLM Nauka consists of an instru- units with fuel tanks, two steerable solar
Jliok Wwni030B0IA Kamepbi ment-pressurized compartment and a panels and universal platforms for mount-
Airlock hatch spherical pressurized adapter, separated ing mission equipment.
by a sealed bulkhead with a hatch.
The pressurized adapter is designed to ac-
Wnio308as Kamepa Mewb N7 BLIPALMBAHUA KPUCTANTIOR MocT ynpasnexns The instrument-pressurized compart- commodate the service equipment of the

Airlock

Crystal growth furnace

Control post

ment, equipped with an active hybrid
docking unit, includes an instrumenta-
tion area, a cargo storage area and a liv-
ing area with an onboard workshop and
an additional cabin. The outer surface of

station systems. It is equipped with an ax-
ial docking assembly of a passive docking
system and a nadir assembly of an active
hybrid docking system.

A
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the compartment houses the propulsion ¢)
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TEXHNYECKWME

o TECHNICAL
XAPAKTEPUCTUKU "

Glovebox S P EC| Fi C ATI O N S Massinorbit,kg. . . ... ... ... ... 20350

Bodylength,m .. ... ... .. .. .. .. .. .. 13,12
Maximum diameter, m . ... ...... ... .. 4,25
TepMoCTaT 61IOTEXHONOTYECKII YH- Volume of pressurized compartments, m*. . . 70
BepCaNbHbIN H3KOTEMMEPaTyPHbIiA Area of photovoltaic elements, m?. . . . . . .. 56
Universal low-temperature PO\{VGT SUPP'Y',"W- T 2,5
biotechno'ogica' thermostat Estimated life in 0rb|t, years . . ... . ... 15
Working orbit altitude, km . . . ... ... .. 410-460
Outside workplaces ........ccooviiiiiniiiiiinnnn 16
Inside workplaces .......cooviiiiiiiii i 14

EXTRAVEHICULAR OPERATIONS AUTOMATION
e ERA manipulator
e Airlock chamber

NnniomuHaTop C KPOHLWTENHOM
Window with holder

Tyanet c cuctemonm pereHepa-
Lum BOAbI U3 YPUHDI

Toilet with water
regeneration system

Macca Ha OpOUTE, KT ...
OAvHa MO KOPAYCY, M. ..o
MaKcManbHbI AUAMETP, M. .. ..o

O6beM repMETUNYHBIX OTCEKOB, M. .. ... .............. Monynb-nonky yskue

Mnowaab GOTOINEKTPUYECKNX INIEMEHTOB, M?. ... . .. 56 Narrow modular shelves
MOLLHOCTb 31eKTPOCHAOXKeHUs, KBT............... .. 2,5
PacueTHas gnnTenbHOCTb
bYHKLMOHMPOBaHNA Ha OpOUTE, NeT. ... ... 15
BbicoTa paboueit oOpoOuTbL, KM . .................... 410-460 ABTOMATU3ALINA
BHEKOPABEJIbHbIX OMEPALIAI
KonunuectBo paboumx MecT CHapYX M ................ 16 e maHunynatop ERA ;
¢) KonnuectBo paboumx MecT BHYTPU . ...ovnervennnn.. 14 e LUIO30Basi Kamepa ¢)
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[NMPOIrPAMMA JOOCHALLEHWA
RETROFIT PROGRAM

lpy3bl goocHaweHna MJIM «Hayka» BknwouvatoT go- 3axBarT pagmatopa MaHunynatopom ERA
MOJIHUTENbHbIV PAAVMALUMOHHBIA TEMIOOOMEHHUK U Capturing the radiator with the ERA manipulator
LUIO30BYIO KaMepy, yxe focTaBneHHble Ha MKC.
PagvauMoHHbIA TENNOOOMEHHUK BXOAUT B COCTaB
6OpPTOBON CUCTEMbI ObecreyeHus TEMJOBOro pe-
*uma MJIM ©n npepHasHayeH AnA paccemBaHuA
M30bITOYHON TEMSIOBOM 3HEPrUM B AOMOJIHEHME K
pacyeTHOM XNafonpPOU3BOAUTENIBHOCTA  CUCTEMDI
TepMOpEerynMpoBaHus.

The MLM Nauka retrofit cargo includes an additional
radiation heat exchanger and an airlock that have
already been delivered to the ISS.

The radiation heat exchanger is a part of the MLM
thermal regime system and is designed to dissipate
excess thermal energy in addition to the nominal
cooling capacity of the thermal control system.

MepeHoc 1 ycTaHOBKa paguaTopa PackpbiTvie pagmaTtopa v 3anpaBka
Transfer and installing the radiator Deployment of the radiator and refueling

ROSCOSMOS

LLinto3oBas kamepa nNpeAcTaBsieT cOO0 COCTaBHYHO

YyacTb MOAYNA, KOTOPas MNPUCTbIKOBbIBAETCA C MOMO-

LWbto MaHunynaTopa ERA K 60KOBOMY CTbIKOBOYHOMY

arperaty MJIM B ycnosusax KoCMMYeCKoOro rnosneTa.

LLinio3oBas Kamepa npegHa3HauyeHa AnA BbINOJIHe-

HUA cnegyowWwmx 3aay:

e U3BNeYeHune Nosie3HbiX rpy30B 13 repmoaganTe-
pa Ana ux yCTaHOBKM Ha BHeLUHel MOBEePXHOCTN
cTaHuuy;

e Mpuem nonesHbIX rpy30B oT maHunynatopa ERA
U UX NepeMeLLeHne BO BHYTPEHHWI 06beM LUJIo-
3a 1 ganee B repmoagantep MJ1M;

e OpraHu3auuMa Hay4YHbIX 3KCNEPUMEHTOB Kak BO
BHYTpPeHHeM 06beMe, Tak U Ha paboyem mecTe
Hapy>KHOW MOBEPXHOCTU LLUIKO30BOWN Kamepbl.

The airlock is an integral part of the module, which
is docked using the ERA manipulator to the side
docking unit of the MLM in spaceflight. The airlock is
designed to perform the following tasks:

e extraction of payloads from the pressurized
adapter to be installed on the outer surface of the
station;

e receiving payloads from the ERA manipulator
and moving them into the internal volume of the
lock and then into the MLM pressurized adapter;

e scientific experiments both in the internal
volume and at the workplace of the outer
surface of the airlock.
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3axsat v nepeHoc LUK maHnnynatopom ERA
Capturing and transfer the airlock with the ERA manipulator

CrbikoBka LUK ¢ MJIM
Docking the airlock chamber with the MLM
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HAYYHAA NMPOIPAMMA
SCIENTIFIC PROGRAM

HayuHo-uccnepoBatenbckaa  nporpamma  MJIM
BKJIIOUAeT JKCMeprMeHTbl MO Tpem HanpaBieHuAM
«JJonrocpoyHoi NporpaMmbl LEeNEBbLIX PaboT, MiaHu-
pyembix Ha MKC go 2024 roga»:

ROSCOSMOS

DKCMePUMEHTbI M MUCCIefoBaHNA HayYHO-MOUC-
KOBOro 1 ¢$yHAaMeHTasIbHOTO XapaKkTepa B 00-
NacTn KocMuyeckor 6uonorum n dusmonoruu,
KOCMMYECKOrOo MaTepuanoBefeHns, BHeaTMOC-
depHo acTpoHOMUM U DUBNKK KOCMUYECKUX
nyyen, nccnefoBaHmA 3eMnm U3 KocMoca 1 nsy-
yeHna CONHeYHOM CUCTEMDI;

TexHONnormm OCBOEHMNA KOCMMYECKOrO MPOCTPaH-
CTBa AN OTPAbOTKU 3/1IEMEHTOB MEePCMNEKTUBHbIX
CUCTEM KOCMUYECKOW TEXHMKM B 0bnacTu nepeaa-
U/ [aHHbIX, MOHUTOPUHIrA COCTOAHWUA KOHCTPYK-
LWIA, KOHTPONS TePMETUYHOCTM OTCEKOB, obecne-
UEHUs1 KU3HEAEATEeNIbHOCTN 3KMMaXka, a TaKkxke
MPOrHO3UPOBAHMA Pa3BUTKA NPUPOAHbIX 1 TEXHO-
reHHbIX KaTacTpod;

MpakTnyeckmne 3agaum 1 0bpasoBaTesibHble MEPO-
NpUATAA S COBEPLLIEHCTBOBAHMSA YYEOHbIX MPO-
rpamMmM, PacCLIMPEHUSA SKCNEPUMEHTaNIbHOW 6a3bl
npodeccMoHanbHOM NOArOTOBKM U OpUEHTaL MK
yuallenca MONoAEXM Ha NePCNEKTUBHbIE MPOeK-
Tbl KOCMUYECKNX NCCIeA0BaAHNIA.

The MLM research program includes experiments in
three areas of the Long-Term Targeted Work Program
on the ISS until 2024:

Experiments and scientific research  of
fundamental nature in the field of space biology
and physiology, space materials science, extra-
atmospheric astronomy and physics of cosmic
rays, exploration of the Earth from space and the
study of the solar system;

Technologies for space colonization for testing
advanced space technology systems elements
in the field of data transmission, monitoring the
state of structures, monitoring the tightness
of compartments, crew life support, as well as
predicting the development of natural and man-
caused disasters;

Practical tasks and educational activities to
improve academic programs, expand the
experimental base of vocational training and
professional orientation of young students
towards promising space research projects.
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ISS orbit
Vi, V2 - MMMYsibChl Nepexopa Ha pasosylo OpouTY. Opoin e i 4
Phase orbit transition burns Phasing Orbit (/ 2
V3, Va - umnynbcbl nepexopna Ha op6uty MKC. ; . POCKOCMOC
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HAYYHO-INPOWM3BOACTBEHHAA

KOOTMEPALNA
SCIENTIFIC AND PRODUCTION COOPERATION

[ONOBHOM NCNOAHNTENb NPOEKTa: OCHOBHOW COUCMONHUTENb:
MAO «PKK «3Heprusa» um. C.IN. Koponesa» AO «KHIML nm. M.B. XpyHuuesa»
General contractor: RSC Energia Main joint contractor: Khrunichev Center

CoucnonHutenu npoekta: OrYM «LU3HKU», OTBY «<HUW LMK nmenn KO.A. farapuHax», AO «LHmaww»
Co-contractors: TSENKI, Gagarin Cosmonaut Training Center, TsNIIMash
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[MTAPTHEPDI 1O INMPOI'PAMME MKC
1SS PROGRAM PARTNERS

MATb areHTCTB U3 14 CTpaH:
Five agencies from 14 countries:
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