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it

Bl

T L) I PR R RE T BT I BRI 2245 0 1E BT T B h 8 il & s 00 i
F BRI, XA A A L M R SR L 23R S, XA A AR
AT ORIE VY T M R B A IR ER S JR bS8 T RIEFT A 14 T
| RESEREIAT IR A AR AR, FANHE TN DR T e

APRHEME LT bk [ hdie. WafiliE, AdE L2, R BRI
Kie . itk Sk, e ERERSESRDE T ARGERHIE, Wik
fh A G E IR A K TR A BT L) R AR .

APRHERRF S E TR EIRIR DR B R AL 5 B SR 2R ™ M iR
I icare =P

AHRUE RIS AV AT L B2 (SZFAA) #i1l5E K AT, BUBLE SZFAA, R4 SZFAA ¥
RIS 22 ) AU R AR UE A AR P 2 i SE PR E TR 48 SZFAA SO ; AT A 37
BN N T AR N 25 75 51 A FRUE I FRUE S

AHRAE H A L1 B ARSI FORT . dE RS IRII T AR B s A L R R
HIRAFSEH

AN T RAL: RINTRMAT I . tmEE PR EYIIR G R AR 1L
T EW AT B R A R AR LA EWAEMRHERARD « I eknts
BHEARAR & LREEHER . WRIIHEM =R R AR AR TG AR
F AR AR i 2R EHEAARAR . YT SRR ARAF . TR
IR SRR A IR A A BI—E RS AR AR 0 TH R R EAR AR A
]

APRHEEZGRE N YRR, DR, BT, 8. FE. B0k, PR i
b EBERE. REEL. RbEs. FEE. BRE. AL £52. Bk, Bk

S 5ARPREEYL R R WA B AL A O RS2 AR BT S AT Ry
BERJETE T T RARYIWT A e . Al RS2 JERURERIITE SR, R
A TR RIS B EoR 22 e

SRR, IR BRI E R K. Sk, XIER. £k
fid. Rtk
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ANTHEBEY T 2R
1 YEF

PSR T AN IO Y T ML T g oy, M HREeMEM T
KRR T RIS R S AN, AbsiEfl e 7 AN TOCRAEY )1
J Uikt G, B FMEBE . EIRRE R, BRI, AR R AR
ARG —ANTICREY T B HIPRHEVE ST, AR AR FH ) B H SRR B
KRB TRy, L, SR ELTHEY 2 T AR R SR

2 AL FsCE

N HISCAF R IR S GBI AR IE ) 5] P T O AR HERR 26 N bRer4 (K51 A SCAF,
HEEE A e scn (A NERNE) ST RISAE HASRE, SR, SURYEA
PRAETR BRI U 75 A AR L SO OB FRAS . Mo AN SR 1 5 RS, 3
BB A TE Y A ARt

i FHARAE -

GB/T 1.1-2009 FrEAL TAESMEE 1 #5: brdkILE A% S
T/SZFAA 01-2018 HP) N THRGHEGIESHONTE

GB2822-2005 AxifE ) ~f

Fotbrve 51 FAE SR R

E: BTEY TG A REAR AR ARE, Oy 7L RN A bRE, BARAR
Tl ARHELE AR AR 51

3 REFE X

AHRHER T FUAREAE -
3.1
HYIT

fEY L) (Plant Factory) ;i fMb A I, A AE Tk A 1
B, RERGMEAEN AR BTHOR, ARBERER YW YR, Hlas
N CBTAPRLEOG B A SEE R EOR R, H R SE I 1T A g A 7, R A
THEHL SRS AR RO R Rk iR B, X,
RSP EBEAT IR0, 3G DARR A FE G H ST T2 56 R B ot B8 B Ak A 7 2

L) Ot 7 =M, ANTIOCREM T, WE sy, KM
M LT .
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ALRE T
FE U T & DGR R A K AR Ot S iR T

BEREEN T
FELUKe 5 NI E A A K R iR Ot A Y T

PNEpricti-t/ WA
FELUKHDs A R e OB M rEY L)

Yot B+ A Spectral Quantum Distribution (SQD)

HIAEADXT IS Th 2 A (SPD) 5 HE SR R 1 &1 A il 28

SQD UEfE

e T A M2 1 T U IR KB KA, A2 g mol/ (A . s) e

METZ

) A 55 ZF SISCER A RE AN A i, & M I R i) i A= T2
iy,

PRI T 2 2R AT 6 AR Tl B B IR/ ME, 4 W mol/m's.

%‘:—‘»
Vi IR B E L (MPFD) AR T et .

FEE R
AR L3 i R A SR O SCHRE M 3] 58 MR K ] A 5T, e 3 o B A TE LA o S5 A LR
AHER

ANLIEGT e — 28 AR IR B A B R 2 To 35 A A TR R A T, dmT DL

LK S LR N T, IR AR RHE H = &Y.
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3.11
BT

B IR IOE RS T AR A A KPR E R K ANTR 7y, B RIS A HLE TR e
HE IR, SEAHHR IR A E TR

3.12

FhER

AILFE . B (BEER) SR BRI SCHERI I e M e #1022 JERESE.
3.13

BEY L B=J7/A

HEY) T 2T & [ ALE I AT 58 =5 % K BIBAHEAT S R BOR SR B it hok
PERE . FORTATIE . BRSNS BT AP S AL S VS ISR TR BA, T 238 =
JTfN G R S A AR A -

VA TRXUT AAT VRSN, A R
4 MWL B2
4.1

BT EhER
4. 1. 1 B3R RE S REER

WY T bR E A (NOx) RN (VOCs) « RA (0:) . 41
Wk (PM2.5)  ATRNERIY) (PM10)  SEVFEERIY) (TSP) . 4. B2k I [a]td
(BaP) ZFiRFZERREMIZIE (GB 3095-2012 MEES SR mbniE) F 4.2 ME 1 5F2, X
R MK,

SRR — KX,

X IEHEE ORI, R RS AR, IR R R
MEhbAE T 2RIX, I8 KB 7 EHEANAH L PM 2. 5 3 JE B
A FRVFIEIEAEAT T A HER X SR

PM2. 5 3y i 4% ot B R AR B d B (HT 618-2011 FREEZAS PM10 1 PM2. 5 [l s &
B|YR) ERAEHIAT

FRPEAR A5 185 TS W) A M 7 V054 (GB 3095-2012 IRESE 2SS R EAriE) H5s 5. 3
W AT IR ESR, BORE R &5 6 TR 4 ER,

FEVFR M B BURF SR AL A 5 2 PP A R i AR Sl i, JFR & &
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4. 1. 2 BHIFRBEFREER

Mol ARRAG . EHORZIGG. B RIFAESHEHIX, BT
TG G X o

ek R K BT E A RIE, Wehb MR FEAERIK . H N 7KK BTG i o Ts G R IX ;oK
SR BRI L B X % IR S R R YA

JEA: P PR FE & baiE (CT/T 206-2005 IRTTHEKAK B bRAE) H2 4. 1 1-4. 1. 3 THER,
KBRS UH FF 65 4. 2.1 B3R 1 2R, KPR SAMZAT &5 6.7 iR 3 Piuieise gik.

A FVFIEIEAER 7 & T AE F R = 4.
ARVFIEIAEESRE 7 Ok #. B . B B Fr. SR EXE
AR RABEAES RN ES R TR B EAMBETE 1

Eg W nt s 4 ) R SN P

FPs TR B IRiE(E (mg/kg) &

1 B cd) <0.3

2 K (He) <1.8

3 fift (As) <40

4 By (Pb) <90 e i

5 B (Cr) <150 5. 5<pH<6.5
6 Bl (Cw <50

7 BO(NDD <170

8 B (Zn) <200

Kol 771225 bR (GB 15618-2018 - IEIFEE R & A& FH b 3875 Y ARG S P8 b i )
thEE 7.2 T 4 04T

W T3 pH EARE R 1 ERIK, % (GB 15618-2018 I IR & A& FHHh+ 15
15 RSB AR EY P38 4. 1.1 T,

X hb ER S PEY) L), TS ERAT (NY/T 391—2013 LRt & bt F A5 i
B R4, E 71 TR T HER,
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4.2
BRI SEBESR
BT RS RRE (GB 50073—2001 &5 R BETHEIE) Ak,

IH] BRUERF A b (GB 50325-2013 A TFEE NS5 4e3H]) 88 3.1 i,
3.2 . 3.3 W, 3.4 3. 3.5 . 3.6 I,

BIH) 5 @SRRI 7 B4 A hRiE (GB 6566-2010 EEHME AL RIRE) 4
Ko

IR HEKS ZFRME (GB 50015-2010 FEHAHEKVHTE) H=E K.

J 7B AEC AT RRAE (JGJ16—2008 FEFEES A Bt JIVE) Mo ER.

" BB A R A hsdE (GB 50057 —2011 EUMIBH T BT iE) Bk,

TR IR S brE (GB 50034 —2013 G RA Wit hrife) 55 7 HESR,
YT 3B R,

A AR & CCEL B XA FAAIE

WM BT A AE (GB 50325-2013 [ A AR = NI 5 Jedstil) 28 3. 1.2 T,
3.3.5 T, 3.4 15, 3.5 M. 3.6 WER,

J s TR K A B RS FR iR AT R R 5 CCEL [ R ARINIIE .
b T A X Sk S R IE AR R

DX AR R AT 5 B 5 RS T AN A B R X 0], BARE AN R
VL] AR, | NSRRI EY) TVOC<2 ng/m’

SEWEERE, A EDRFAPE (DB13/3005—2017 BB BRI & 1t
AU EYIE ERERRE) ThEs 4 TSR 1 25K,

IR AME R RTINS T B =00
T PPIRAR A AR AT B 223, AT e BRI R o
4.3
T RIS
L) FEALTeA) Dibn IR 2 T, R 1S014644-1 S FA MK R .

TR 5 SR B RE EARYEAEY) L) R A S FE T2 e, AMKT 10 34 (1S0
Class8) .

K362 kR (GB 50073—2001 7574 AT iiE) Pt C EaR,
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R2: o) p AR SRR DR 2R

L 4% /150146441 PRI ERKRVFEY/ S 7K | =5u m AR | AR R oK o VRS | DORR R /L
=0. 5 m 2R TRIFEE /LK

100 2% ISO Classh | <3500 0 5 1

1000 2% 1SO Class6 | <35000 <250 100 3

10000 Z% 180 Class7 | <350000 <2500 500 10

100000 2% 1S0 Class8 | <3500000 <25000 1000 15

TE: SR IS0 254 it B AL 5 R 0 -
4.4
pre IR L D]
AN FCVER A IR T 35 K A R
Tl E R SRV TR B SR AT B KR
KB B T AT A CCEL B K IFARIAE.

KHERINR K F TG hrdE (GB 15981-1995 JH B 5 K B AR IIVEAN 77 ShadE) s
e AR B RCR VP R S AR HEIRAT .

K RAAUK AL I R IR ZR

AR R : 35 ppm.

EIROE R K I A EN 2. 5-3.5 mg/L.

REKHER)G, FENZ P REREMT 0.1 ppn 4 BERF& TAERAF.

K A 2 R B2 B (GB 15981-1995 W2 5 K B AR BIVEN T E ShadE) i
= R R B RCR VAN TV S AR

T P KR, AR RS CRUEE R SEAEIB0 R R
4.5

HY L) BRER

R AL PSR A A 4.3 ARSI R 2 TR,

SR ESR A brE (GB 50352-2005 FEFEESIETH@EN) Has 7. 2 TR

T TR 2% AR TR) 225K

RS RAR AR R IR X B EE, AL

WM, BAL: m'/hr.

AR 22 [A) PR AR 5 e R A% 58 XU [R] b
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hr=K X 25 (A (A /R, Bfz: hr, . K-E#RARH (1-4) .
T AER AR @R <1, 2 hr, V2 & REE AT TIE.
B TS K.

HIORE, f$fi: Pa, HEAKES50 Pa.

PREGE XA In b, W <50 db.

T 55 A R IR 75 A T RO SRR B IR S50 .

T 55 A HH R 7 A 0 R R R IR S50 .
IR, 5 AR P IE R SR L 2R £6°C.
IR, 5 A BRI BE R AN PR o

38 A I R A S AL IR R 3 AT

R sE 3 IR HL = RIAE
Fife (U m) =5.0 =1.0 =0.5

R (%) 20<E<<80 | 20<E<70 | 70<E<99 | 95<E<99.9

VW RYFEH ENTT9 55 EN1882-1 Frif:

HER S eSS EhriE (GB/T 14295-2008 Z3S3TJE5EY 5 (GB T 13554-2008 =5
MR g ) .

Iof B BRI T VES E AR UE (GB T 6165-2008 ik 2SSk JESe M RE R IG vk 2R
FIRHITY

T T AR T 1000 P77 K@ R, 75 B H s A0 e PiAL B B it 47 Ab B s 7 )
| NS, ERESSERME (GB/T 23174-2008 FHEXUHE)Y .

= HRUE X % S brE (GB/T 23174-2008 HERUE) ©

5 P9 H RS E U8 R A TAER, Z b S AHE BRI &N .
4.6

BE5H

T L B ST B VR AR AT T SRR :

e NRILANEE B, B B A RE o

FrebrdE (GB 50016-2014 FHFTHBKMTE) 3 3 BIEK,

SR A T LR A L OTE BT U FRE Y B BT o %, AR R AR ) 1) H B
995 e B A T L R 2 ZE LR T B LA R BT S8 AL

TERU A P ITRBOC G, YT E=TFAA RE#AT.
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5 WA FE

B VX T BB R SRR, BAR i & e £ 5 ZRIE ) T Fi T
e

5.1
PR ER
FIREZR VTR . TR B E. MEH S E B MIE L ZEK,
PR SRR AR DR EE . RREME AT ARERE ) 7R BRI BT B & %
Tt 2R KRR K E <3 me

5.1.1
MHEEEE>4 n, BTRH<1500 Kg 5% T Iink:

FFEtaifE (GB/T 28576-2012 TMIREE G THITED) Wl 4. 1.2 TR 556 4. 3
TiHr S FE AL DR 2R AT BT

P2 >10 m, HOTEAET =400 Kg, & ZHR M PRTTEED RS, RO RIT
MRS AN BT R E PE R T B

KA R RURA R S br e (GB 50018-2002 ¥4 25 HERERUN S5 M E AR TG ) 45101
B S
ER.

FHESE: L/ TERE =T I, PSR (8] 7 BT 5, R B AT R R A
IR BRI 2R E VTS A 45 5

FaE R E S, brdE (GB/T 28576-2012 TME et & 9 Wigisk, 1%
& (GB 50018-2002 VA5 HEE RN AE M FARIVE) HH2E 5.3 Wi, 5.5 Wi, 10. 1. 6 TiER,

FE M RS EMIF AL A 1 1-2 Tl A2 T,
P 2L E R AR TR 8 A O FRE h<<4. 5 mm/m,
Pl 22 RSP ik AR ME (GB2822-2005 ARk <H) I R K51,
A FVER ARG B AR G A
5.1.2
MEERE<4 n, BITHRA<00 Kg S T FHindk:

FFEhnifE (SB/T 10166-1993 &M A TR ALY 28 4. 1 TIXUHE SR & Tr 32 A
OAE S A& A A B 8147 it .

FE AR BB RSFESR G S (SB/T 10166-1993 4@ MI4H A 1840 4 4. 3 Tk 1
FHSE o

LR ERF A (SB/T 10166-1993 & @B M A TR 4E) 55 5. 6 TR, RFAZEFE
%5 5.6.2.3 T 3 ER,
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K FHVA S B RN M7 S FR7E (GB 50018-2002 ¥A25 i B RN S5 M4 R FNTE ) 44T
R,

M. SE/TEE=T I, MUESLZ RGN 1R, IR R AR E T R R

e R E S, brilE (GB/T 28576-2012 TP ERZEM 1112 &5 9 TiER, &%
% (GB 50018-2002 ¥A25 EEERINERMEARIIEY 58 5. 3 Wi, 5.5 Wi, 10. 1.6 TE K.,

REMRBSEMF ARA 11200 A 2 Ti.
YRR ER: 8 FENHOHE h<4.5 mm/m.
P 2880 RSF FF S bt (GB2822-2005 FrifE R ~I) 1 R &5,
RVFRAIES BRI IE I, FEMAFS 5. 1.2 HHKRER.
5.2
Lt i)
B FEIRRHRE TR CCEL [ ZKFAPRIAE.
FrebriE (GB 50018-2002 ¥4 5 HEERUANAEMIBLARITE) P2 11. 2 K,

B iR ERE ., TR EIR S HbriE (GB 50018-2002 4725 T Bk AR 45 M R FTE )
PSR D £ D. 0. 2.

5.3
MHEREF IR EERER L EY VoC
TR 22877 B AR A CCEL B SR RIATEEE R
VL] AT, FiE 28 O A B3 R A AL &4 TVOC<0. 8 mg/m’.

BARBRMEZHE b (DB13/3005—2017 EHRIRELS BALFIFE L EF L &Y & IR
fEARUEY ThEE 4 T8 1 Bk,

H: HTHEREAPASGY VOC (Volatile Organic Compound) 7E—E2&f4F T A] LAZ K
SO RN AN EY, 27 A A IR 5 Y n) i
5.4

MEEZERE

FrerbrtE (GB/T 33454-2016 Grfif LA HTALVE AUTRESK) A2 6. 1-6. 2. 3. 2 FIE
K.

YT A S 6 N HRE K, SEREINE A .
9.5

FhE R Z X

FIEZERE R BN R LA, i ZARYERIE T 23R A 2K .

W AN, A LR ER:
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P4 2 XGE A EEE: 0. 5-4 m/mins

P 204 2 XL 35 <15 db (XU 0.2 mAb) &

PRSP TH A7 B 5 31818
ol R 2R T A B AT A A ) AU 5 5 AR R AR R, R 2R M) 1 T A

L FEIER A ERIE g N,

P20 5 SRR RE M EE S =0. 5 m, H IR ILER MR E.
TS RAMAR AR SE T, TR R T A R R s ST

ol L 2R 3 A A S T A

5.7

5.8

FfHE 2R A 1) 42 IR R A 20 58 FEEAT LB Bt DA T N R, EAMKT 0.6 m.
FIEEOR: AL T 2R RN .

TE 7 AR IR, B AR .

Ny

+

(E

SRR B LR E R AR

ARHIE B % P I B B AR R AT 0.3 me

BUERB PR A SR AT 0.2 mo

B R I B/ T =3 I, f BRI & A E T R R & X

MEZERIT R

STREEARAE (T/SZFAA 01-2018 MW THGHEDGIESEINTE) - IEK .
MRS /5 (T/SZFAA 01-2018 M N TERSHEDCIE S HONTE) I A 2K,
JEIE G R L2 2K

FEAIAT il S B 50 P T2 R A k4 i

10000 hr Y&IE SQD WEAE % <3 nm.

10000 hr J&J PPF ZEJHE <10 %,

5 PPF B PG R T 200 S 5 R Aot &

2 R 2R F R AT AN R F R 57K v U

TRE TR LT FVERFH A RIK A B
NTCAUEY LT FWAT 1P AT 1P53.
RACAUEY LT WA 1P AT 1P65.

10
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LT ELANER 37 2 TP AR kR (GBT 4208-2017 AM5Elifr2asdy (1P ACHE) ) , 4T
HANEH I — R ERFF A5 11-15 IR,

i EART H i e AR R
ST B RHF& CCEL B ZAPRIAEZ K

1T Bz P Re AT A dE (GB 7000. 1-2015 4T E 25 1 #B4r: —MRER 5R5) FH&
R,

ST HAERESATARAE (GB 17625. 1 HIRARZA PRAE 1E At A S IRAE (R R AR S
AHST6A) ) AHRER,

KT H R RE PR ATARUE (GB 17625. 2-11 HEREFEZIRIGFII R A) AHICE K.
KR LM R AT, FERRGTRE R,
5.9
BRI B
Y T APV FE F il ik 7598 B 7E 600-1800 ppm 2 [
LR SRR PR 4% 1) B A L 2R 240
o2 SR SRR I B s A B TR N, SRR AR F A TE s

TARABIR BEASIARSLAE 20 m AR T LAY, WK B < 4 5%, A RS T
R

TR S AR R S e 5, R SN EROT R
TAE AR, —SEABRRE<2000 ppm, ATFAGERFIFE .

5.10
B SRR
T LT A= = Py il A /G IZE: 18-30°C.
TEY LA = AR EE b B JVE BETE, RH: 50-90%.
FUARIRFE 500 B 2 IR A L 23R 24
IR FERDUIRSLEE 30 o AR T 1A, MRS < £ 1°C, A4 s 75 B AR
WETERIARSLEE 50 m AR 1A, WIERE B << £ 4%RH, W5 1 ok 2% 75 20w R
WEE . RERIRE B SR A fr i IR SR B, WA B NEFFHU T & &
FURERL TS, B4E EER 5 COP.
HIARERLEL (EBR) =HlAE (W) /HIB IR D .

11
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HIFEEREL (COP) =il (W) /HIFIEFEDIZRE (D
FORZ A REREH =3 Do

’/;E’
REEE RS HFRE (GB 12021. 3-2010 J B2 15 4% Ae S PR e {6 S e 5540 5
(GB 21455-2013 3 m]# 2Y i ) 7= S 15 45 BB R0 PR o B 2% e 254 )

5.11
EREHER
AP U BRI AR R . R R MRS & R,
RAVE R E MM AR %R,
AP R R O3 11 5 H R A A R R
BRARGIAG R E 1
K FH R R ) 1 ) e ZE PR SR R
A7 FE B R SR AR EA B i R, RPRESRARA AES.

A 7 B D5 KB T 4 (PP B ) £ R SR, TR SR oS
.

A A A SO 5 SR A AR 7 4 5
5.11.1

A BhE b e

OB & T 1 B SR 2K -

6 (GB 4806. 1-2016 & W EEFArAE & AR A H] Wl H 2 4 ER) g
3.1 AI%6 3.2 EK,

FrebrdE (GB 4806. 7-2016 £ i 22 4= [H X ARHE & e fil FH SRR ) Sl i ) 2% T 42
Ko

FrerbritE (GB 4806.9-2016 frdh 4 ESbRHE frsh iRl SmATRL K Hil i) R 1.
R 2. R 3 BIHEARER,

5.11.2
EBARPATIME

FEErbrdE (GB 5009. 156-2016 £ fi F B AR AL K HLil] i IR IR B8 TR m ) 45700
ER.

FrEbrdE (GB 31604. 1-2015 Fr dhFAd AR K il FIT R R BN ) B IEK

FEEhRE (GB 31604. 9-2016 H b A [F ZbRIE B dh EMARL L2l & dh L)
HERME) FIER,

5.12

12
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MiEME () SHEAMEER
BRI R R AR R . P AR AR
MR CED SRMEAAR RT3 F N FOLHE h<0. 004 X KRS, BAL: mm.

MR CBD L FMEAE. PR, MR, FREARSAORIRIRT & CCEL E SRMRIAIE

B B 5 R R BB 5 SRR 688 5. 11, 1 558 5. 11, 2 (028K,
R PP AR AR 5 .
5.13
EHRMAERER
FIBCRA BRI D T 2B i B i
EIRBAFAAR= 1. 5 X FHLRA L
IS 7 WA A 5 2 PTG G A B R
AES TR TR & A T T 2R
S N BT 5 K B
B A RE TR Y
AKEE BT AE A PRSI R4 5. 111 5555 5. 11, 2 AU EER.
KB TR AT R BT 7 B AR AR AR 25 46

ToHLEE SR BRI KB

SHMBIE I AKAE: 250-270 nm 2 [A], FRfEUEMEMEK: 253.7 nm.
EAMEITHE TR 77 0. 1-0. 2 m 355 HuA, WAL EE/NT 0. 15 m.
WIS RGN TSR =70 m]/cn’

WKL SR et S XA ] () + 3<<s=<<10.

LONLIT NI RAM, Kb 2B DB R, NATE RE ' < 1ng/hr, W HH
E R

HAHMEH B E SRV E & 20-40°C,
HANLER R RICT IR 70%, S HT e, HEPRE AT E R AR S H KA,
AR AT L e HATE BR KT

ANR W BN T VES AR AE (GB/T 19857-2005 31T LHE K AN I ik %) H,
B3 C R AN RGN AT 775k S % D AR T 255 A T v

13
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ORI S R (GB/T 19857-2005 Il i fbHE /K 24N TR 45 ) 1, Fff
FKE, HRMEEITREE.

(] 58 S M2 K BRI ER B i 20370 UV A1
5.15
KIERGHTKHE SHEEAE
K RGUH R K B SR A T 2R e, IR ft& .
Y L) KRG R KR S IHEEAMET 2 K.
K RGUH KB 5IR0E, RAEEAAEHRAE AR .

K56 77152 b e (GB/T 5750 AETEK F/KPRER IS L) RABSMERT GB/T 5750. 1,
GB/T 5750.4, GB/T 5750.6, GB/T 5750.11, GB/T 5750. 13,

5. 16
BIUA TR RAER

EFRIRE T pHAE . BCH 75 BAEE FRMEA 1Ot O 5 H O 22 38 e 4%, I EAG
BERF O ASPRIESS 6. 1. 1 AR R,

TR pHAE S BCAH. BRI S A s & BAE A IO 5Pl B, Bt
T RER MR E SRR MM T Z2%, IR s.

R LG B ) 2R A B S S TR R AR AR 5 ZE AT 656 5. 11, 1 55 5. 11, 2 1A
HEER

FE LR TC ] 58 ) LB R PN 785 TR M R AR 5 A 556 5. 11 1 538 5. 11. 2 [0
HEZIR .

5. 17
KREREELBISYMREER
5.17. 1
AP AR R ER
B AARUE (GB 5749-2006 A=y IK /K TUAERRHE) & TER
IKFHR I FF A AR1E (GB/T 5750. 1~13-2006 A% U FH AKbRUER IR J59%) BER

AT B B L7 K B AR R NAT G hRifE (GB 5749-2006 A= U /K TLAERRAE)
BINESR, BEEMELL N 2K

HIERECH A7 K, AT LLRFIFF & e (GB 5749-2006 A5Gk 7K T AEFRTEE)
HIZK R HEAT 4%, ONAEF= K.

A= R 3R 4 FRAZER:

14



T/SZFAA 03-2019

R4 A K RAE

HFR g HE LX) U
PR Bl pH 6+0.5 M. latm F125°C
T AT BRI EC <0.25 mS/Cm M. 25C
TR DO =5 mg/L & latm F125°C
T E COD <3 mg/L AT LUK ppm i
T A E BOD <1 mg/L 5 HANTAE
VMR <1 NTU P& latm F125°C
AN NaCl <0. 05 mg/L
PR AA <0.3 mg/L R 12 hr J5
ALY <1.0 mg/L
il <0.01 mg/L
SR E 100+ 50 mg/L PURRERES (C.Cos) 1T
SRR 0 MPN/100mL | W3R A CFU/100mL HA7
i} #4K F 0 MPN/100mL | WK F CFU/100mL F47
KA IR 0 MPN/100mL | ®]>RH] CFU/100mL $47
[EREISE A <100 CFU/100mL
O TR AR AR <0.5 Bq/L PR tEE T A 78 1K
S <0.01 mg/L
AVAVASGSS =) BHC <0. 005 mg/L 2z Hk: NEM O
T ¥ DDT <0. 01 mg/L
EC1H EC <0. 25 ms/cm

VE: VLR FR ARSI COD, A ML F53% FH KA BOD
VE: KRR ISR A IRME S bR iE (GB 5749-2006 AEVEIR /K BAEFRUE) £ 3.

IKEEAE T RIK B 27 5 ZA BRI AT S hndE (GB 11914 /K BL TR AR RNE B
BREED o

IKEEA T K RS AT S AR e (GB/T 5750 . 1-13 AVE IR /KR UERS I8 77700 - Tk
USWIRr
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5.17.2

ERSTHHESRERREER

BT, Cd Ml Hg & FENEL BT LEBEAES KA F, Cry Cus Pby Zn Al
As FIV5YLBE ST/

AL K g R T R R AR AE,  FEIRAARIE 4. 1.2 3 13T

R 51525 0E (GB 15618-2018 - I1EFREE i & o FH b+ 43875 e KU 6 5 S bR v )
RS 7.2 T 4 AT

TNLERAE L ZER: AR T4, EORIE TR THRIC LR BN & T, v DK
F 2k

TENLERA RN 7 5 ZEPE I B R S I E R
AR o (A 7 e BRI R B E R A R

5.17.3
AFRKESRREER
AP K L R PR R A 7 KRS I 7y, BREAEZ %K 5o
RN CRAEEATECHD F R R E R S ENER S SR
®5AEFHKES R M & RIREM

s LR PR &A1 LEE 2 &AM
1 | (Cd) <0. 003 mg/L
2 7 (Hg) <0. 001 mg/L
3 T (As) <0.01 mg/L
4 %% (Pb) <0.01 mg/L
B
5 % (Cr) <0. 05 mg/L
5. 5<pH<6.5
6 #i (Cu) <0.1 mg/L
7 BN <0.002 mg/L
8 # (Zn) <0.2 mg/L
9 # (Sn) <0. 001 mg/L

KT AR>S HhrdE (B 2762-2017 &2 4 E FArdE £ 85 PR i)

F4 R SRR MSARME (GB/T 5750. 6-2006 A V&R FH KFRER IS TV 4B iEFR)
K 75 BT A 2% 6 e I & SR A I BRUE
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P9 | TR S ik A

1 i (Cd) | GB/T 7471 /KR $RMMIE XUR R4 6 e e ik

2 K (Hg) | GB/T 7468 JKJR RAIIE ¥ JE WIS 6t B

3 fift (As) | GB/T 7485 JKJ5T AilE — £3 i IR /1 66 %

4 Hy (Pb) | GB/T 7475 /KJi . BE. 4. fMNE EFWRUECS 6L .

5 B (Cr) | GB/T 7467 JKBT ANINERHIIE —ARBRIME — etk o
5. 5<pH<6.5

6 i (Cud | GB/T 7474 /KT HMIME — ZHE AR PRI 0 O Bk

7 O(ND | GB/T  11910-1989 7KJit ERMIIIE T M5tk

8 BE (Zn) | GB/T 7472-1987 JKJ5i #FINE XU AR 73 6t BE i

9 # (Sn) | GB/T 5750.6-2006 AiE R FHKIRAEA IR 71 4B tin

Ve SR ASTRANR] () HAd bR R RE ARSI 7 i 75 2 W

5.18

RECEF GG KHATRER

RACE TR TR E IS, WRHSORARIR B3R 7 IREAE, WAEFRHE (GB 18918
2002 AT KACE) IS GEHPARAE) BT ARG 7 A AT R A R R IR

o

R RBCEFIR A

ey bR & 1E FLA
COD =100 mg/L COD 5 BOD5 i 1| FRAE
BOD5 =30 mg/L COD 5 BOD5 i 1| B AE
DO <3 mg/L

FSSEXY/IN =30

PN LR >1000 /L

T REBCEFRCHE T 2 TR N AR M T 2R e, JFR PO R R

RERRX T RBE T EREF S EFFRE SR E

6 FETLZ

Y L) (R R AR L) MG N T T i T2 se il #2, M)
TR R M T2 R, M) R8I B ZOR AN S HCHG2 M e T 24 i
wE, MELZEEM T BTRMERE.
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AFERAEYI R R MR R AR B M T ZHA MM R 2, Y
T B B G R AT B A

FEYIRIE T 2RI 2%

TE: ABRHEASKT B AR S R RS T Z SRS, A T B U7 T EAR Y A dh
Tt (AR 2 EE SR R SR T Z AR

6.1

p/ i o 222 A

YT T UCRAENLER S TR0%, AHUE IR, AR, LRI E TRl
B,
6.1. 1

THLEEE FRBTE

THLEN S F R B I EA S FRE (NY 1107-2010 KETCEAGIEELY HE 4 HER,
K6 VA% PRz AR 2 5. 6 THESKR .,

TN TP B R A biE (N 2266-2012 TR TTERAKIEIERL) hif 4 ESR,
Kol R P 4 5. 6 TEER.

TEHLERE TR R TR A ARE (NY 1428-2010 ORI Z KR Hif 4 THER,
IR TTEALIIZIRHE PSR 5. 6 K

FHERT AR (N 1429-2010 & ZUEROKEILRL) oS 4 BUER . Kagh s v i
bR 5. 6 TR,

JEME RO FRE (NY 1106-2010 & /K VANERLY Hhas 4 THE SR, K507 k%R i%
R s 5. 6 TR,

THLERE TR B BB R EORFF G hRiE (NY 1110-2010 ZKVAEEL Jik. fift. 8. f5.
BIUBREZR) HE 4 TR 1 REZOR, SLIRTITESH4 5. 6 Ui,

C 1) R W A P P K R B AR UE SR 5. 17 TR

TEHLERE FRB BRI 2R . pH Y 5. 5~6.5, JIENERE£0.1 pH.
TeHLERE FR BC (HYEH 2. 0-4. 5 ms/cm, JEFEE 0.1 BC.

TEWLERE FRIBEL AR EC {8 75 AR I LA AR it g AT TR
TEMLERE R TARWIR S (R e 18~22°C T, MEKEE+1 C.
THLERE TR TAE P R4 DO=5 mg/L, MEREE£0.10 mg/L,
TEWLERE FRIR LA h 5 BT RAMRIE B KB, SH AR 5. 14 T,
TN ERE TR R E RS B B, W IR R B A M L E 2R,

i FLR ST VG 990-280p m (XN ZEHhH] . 16-48 H) .
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Rk pEn] S hrvE (GB T 6005-2008 RIGTH 4@ gm 2R . 2 FLAR I FE Al 20 Al

RFLIEEAT) A5 5 TR 2 K51,
G EER B dh g, 2R SGS A RINILE.
THLERE TR BT 6 3R 8 2K

* 8 H B R R
ey PR & A Ffr
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BHC (75757%) <0.02 mg/L
DDT (YR ) <0. 02 mg/L
A (B <3.0 mg/L
5y <1.0 mg/L
N LR <1000 AN/L

TEHL R E TR ] 75 EHR AT & LR ZOR I 4 S 5

.

FSEVFARIER RS /AR ZEORBEAT LR E TR, AT & LR 0 7 2R e

HMCHIVY, EeRREZORELE AU, Jrigfte

6.1.2
TR PE— Al B R AR T

AIG R UBE A AR B RAs, SR SGS MARINIIE.

-
ey

KRR 4 B A B S FRE (NY 1110-2010 7KIVARERE K. FlH. 5. &Y. RS

BR) EK.

RGNS, 52RO &8 5 E e R R 4 5
RIS, 75 2RO &8 5 E e R AR 4 5

KRR A = K5 A 5. 17. 1 % 4 B3R,

IKAE AR B I BT S 520 5. 11. 1 555 5. 11. 2 ISR,
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K B HER A

LU AT HLYRL S R SR ARy IR B 2R SR AT A i (NY/T 2118

2012 R H BAL) S IEK.
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Preface

The production system of the plant factories determines that the vegetables planted are the
vegetables with the highest food safety level among all vegetables up to now. This production
system is realized by integrating both planting exquipments and techniques involved,so as to
ensure that the vegetables planted by the plant factories have excellent vegetable nutrition
indexes. We have formulated the construction specifications for construction of artificial
light-type plant factories to ensure that all those plant factories can completely conform to
this production system.

This standard establishes a set of systematic specifications for artificial light-type plant
factories dealing with site selection, plants building, equipment manufacturing, planting
technology, safe production, vegetable quality measurement, vegetable packaging and
transportation, and product quality guarantee period, The resultant traceability of vegetable
food safety and nutritional quality is beneficial to the healthy development of artificial light-
type plant factories.

This standard can also be used as a reference for the construction of plant factories with
other strict requirements on valuable nutrients, biochemical indexes, heavy metals, pesticide
residues, etc.

This standard is formulated and issued by Shenzhen Facility Agriculture Association
(SZFAA). All rights reserved to SZFAA. This standard is not allowed to be reproduced
arbitrarily without permission of SZFAA,; The technical content of this standard adopted by
other institutions must be approved by SZFAA. Any institutions or individual using the
contents of this standard must refer to the standard number of this standard.

This standard is proposed by Foshan Haoliang Solid Light Source Research Institute,
Peking University Shenzhen Graduate School (Peking University) and Zhongshan Shanzai
Agriculture & Forestry Technology Co., Ltd.

This standard was drafted by Shenzhen Facility Agriculture Association, Fujian Sino-
Science Biological Co., Ltd., Jiangsu Tangcheng Neon Digital Technology Co., Ltd. (Jiangsu
Tangcheng Biological Lighting Co., Ltd.), Shenzhen E Light Farm Eco Technology
Co.,Ltd.,Foxconn technology group, Shenzhen Fluence Technology PLC, Xiamen GP.
Xiamen Top-Succeed Electronics Technology Co.,Ltd.; Hangzhou Yihao Agricultural
Technology Co., Ltd., Shenzhen Haizhuo Biotechnology Co., Ltd., HHH Led lighting
Co.,Limited, Shenzhen Ninuo Lighting Industry Co., Ltd. and Jiangmen Liaoshi Lighting
Technology Co., Ltd.

This standard is mainly drafted by Xu Dong, Qiu Zhixian, Zhao Jianyu, Li Ke, Zhan Zhuo,
Shan Wenlong, Luo Huaibo, Shi Zhikun, Wang Luyao, Xiong Wei, Liang Shizhe, Ji Huihua,
Lu Xiaolin, Ling Xiaoming, Wang Li, Xiahou Zuojin and Liao Sheng.

Other institutions that participated in the revision of this standard and put forward opinions
and suggestions include Institute of Agricultural Environment and Sustainable Development,
Chinese Academy of Agricultural Sciences; Tsinghua University Shenzhen Graduate School;
South China Agricultural University; Peking University Shenzhen Graduate School; Tianjin
University of Technology; and Shenzhen Institute of Information Technology

Experts who participated in the revision of this standard and put forward opinions and
suggestions include Yang Qichang, Ma Jianshe, Liu Houcheng, Wang Dajian and Wu Qibao.
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Specifications for Construction of Artificial Light-Type
Plant Factories

1 Scope

This standard is used as the construction specifications for Artificial Light-Type Plant
Factories and Container-type Plant Factories, and can also be used as part of reference for
Hybride Light-Type Plant Factories, Sun Light-Type Plant Factories, Plant Cultivation
Cabinets, etc.This standard covers the technical specifications for the site selection, construction,
decoration, planting equipment, nutrient solution and substrate, quality measurement, packaging
materials, safe production, etc. of Artificial Light-Type Plant Factories. It is a standard
document for the construction of Artificial Light-Type Plant Factories. The plants to which
this standard applies include the construction specifications for industrial planting of economic
crops such as leafy vegetables, melon and fruit vegetables, Chinese herbal medicines, flowers,
greenhouse fruit trees, etc.

2 Normative References

The clauses in the following documents are taken as clauses of this standard by reference to this
standard. All subsequent amendments (excluding the contents of measurement) or revisions of the
referenced documents in the standard year are not applicable to this standard. However, all parties
that reach an agreement according to this standard are encouraged to study whether the latest
version of these documents can be used or not. The latest version of any reference document
without year is applicable to this standard.

General Standards::

GB/T 1.1-2009 Guidelines for Standardization-Part 1: Structure and Compilation of
Standards

T/ISZFAA 01-2018 Specification for Spectral Parameters of Plant Artificial Radiation
Sources

GB2822-2005 Standard Size

References to other standards are reflected in the articles

Note: Plant Factories need to refer to standards of different technical disciplines. In order to better
apply this standard, specific professional standards are quoted in relevant clauses.

3 Terms and Definitions

This standard adopts the following terms and definitions:
3.1
Plant Factory

Plant Factory is an advanced stage of facility agriculture development and a form of
industrialized production of agricultural planting. It is the technical application of integrated
planting environment automation control, electronic technology, sensor technology, Internet of



Things, biotechnology, robots, new materials, photoelectric devices and other disciplines to realize
continuous production of plants on an annual order basis. It adopts computer and Internet of
Things to control the production process of plant growth such as illumination, agronomic
measures, carbon dioxide concentration, temperature, humidity, ventilation, disinfection and
sterilization, and constructs a new agricultural planting method based on science and independent
of experience and intuition.

Plant Factories are divided into three types according to the light radiation mode: Artificial
Irradiating Plant Factories, Mixed Irradiating Plant Factories, Sun Irradiating Plant Factories.

3.2
Artificial Light-Type Plant Factory

A plant factory that mainly provides light radiation to the growth process of plants with
artificially manufactured light sources.

3.3
Hybride Light-Type Plant Factory

A plant factory that provides light radiation to the growth process of plants by superposing
the main Ethernet sunlight and artificial light sources.

34

Sun Light-Type Plant Factory

A plant factory that mainly provides light radiation to plants during their growth.
3.5

Spectral Quantum Distribution (SQD)

The spectral quantum distribution curve calculated from the spectral power distribution (SPD)
of the plant lamp.

3.6
SQD Peak

The maximum value of the photon micromolar of the spectral quantum distribution curve, in
unit of: umol/(L.s).

3.7
Planting Technology

Agronomic measures applied in the whole process of plant from seed germination to harvest
are the production techniques formulated for the planting process.

3.8

Amount of Light Supplied



The minimum value of photon flux density that a plant lamp must provide for a plant
planting process, in unit of: pmol/m?s.

Note: The measured photon flux density (MPFD) of the plant lamp must be greater than the
amount of light supplied.

3.9
Planting Matrix

Replacing soil to provide solid medium for supporting and fixing roots, the planting matrix
includes inorganic matrix and organic matrix.

3.10
Organic Matrix

Organic matrix is a kind of cultivation medium formed by harmless treatment of non-soil
organic materials, or it can be a compound formed by mixing these organic materials with other
materials.

3.11
Nutrient Solution

Nutrient solution is to provide water and nutrients needed by plant growth in liquid form, and the
nutrient solution includes organic nutrient solution and inorganic salt nutrient solution, or organic-
inorganic mixed total nutrient solution.

3.12
Planting Racking

It is composed of bearing members such as pillar pieces, cross beams (or cantilever beams) , used
for supporting and fixing a multi-layer racking of planting equipment.

3.13
Third Party Confirmation of Plant Factories

The third-party expert team specified in the contract signed by the Plant Factories shall be
entrusted to carry out technical confirmation conforming to standardization and normalization in
terms of contract technical terms, technical performance of production equipment, technical
feasibility and technical advancement. The third-party confirmation of the Plant Fatories is the
final technical confirmation authorized by the contract.

Both parties to the contract are allowed to negotiate for acceptance and confirmation by
themselves, which shall be indicated in the contract.

4 Specifications for Construction of Plant Factories

4.1

Site Selection Requirements for Plant Factories



4.1.1 Air Quality Requirements for Site Selection Environment

The concentration limit values of NOx, VOCs, 03, PM2.5, PM10, TSP, Lead, BaP and other
concentrations in the ambient air of the Plant Factories site are divided into Area | and Area Il
according to items 4.2, tables 1 and 2 of GB 3095-2012 ambient air quality standard.

Try to choose the address in Area .

For the selected address in Area Il, the local EIA report shall be obtained and submitted for the
record.

If the selected address is in Area |l, ventilation equipment needs to add corresponding PM 2.5
filtering equipment.

It is not allowed to locate in the harmful gas discharge area.

PM2.5 filtration quality inspection of filtration equipment shall be carried out in accordance
with all provisions of HJ 618-2011 gravimetric method for ambient air PM10 and PM2.5.

All pollutant analysis methods in the EIA report comply with the analysis method requirements
of Item 5.3 of GB 3095-2012 Environmental Air Quality Standard, and the data validity meets the
requirements of Table 4 of Item 6.

It is allowed to replace the actual measurement with the environmental air assessment report
provided by the local government and submit it for the record.

4.1.2 Environmental Quality Requirements for Site Selection

Priority should be given to areas with smooth air, pure water quality, unpolluted soil and good
ecological environment. Pollution source areas should be avoided as much as possible.

The water quality for site selection shall be guaranteed, and the site selection shall be made in
areas with clean and pollution-free surface water and groundwater. There is no pollution source
that poses a pollution threat to the production area in the water area or upstream of the water area.
Non-production water meets the requirements of items 4.1.1-4.1.3 in the standard "CJ/T 206-2005
Water Quality Standard for Urban Water Supply". The water quality inspection Project meets the
requirements of Table 1 in Item 4.2.1. The water quality inspection frequency meets the
measurement frequency requirements in Table 3 in Item 6.7.

Site is not allowed to be selected in areas where toxic ions and dumping of hazardous
substances are concentrated.

It is not allowed to select addresses in areas where heavy metal ions such as mercury,
cadmium, chromium, lead, arsenic, copper, zinc and fluorine are enriched.

The total amount of heavy metal elements in plant soil and atmospheric dust shall not exceed
Table 1.



Table 1 Risk Screening Values of Heavy Metal Pollution in Soil

No. Elements RSV Compatibility
(mg/kg)

1 Cadmium <0.3

2 Mercury <1.8

3 Arsenic <40

4 Lead <90 pH value of soil
5 Chromium <150 5.5<pH<6.5

6 Copper <50

7 Nickel <70

8 Zinc <200

The measurement method is implemented in Table 4 of Iltem 7.2 of GB 15618-2018 Soil
Environmental Quality Agricultural Land Soil Pollution Risk Control Standard.

For the soil pH value that does not meet the requirements of Table 1, refer to Item 4.1.1 of
GB 15618-2018 Standard for Risk Control of Agricultural Land Soil Pollution for Soil
Environmental Quality.

For Plant Factories with high site selection requirements, please refer to Table 7 of Items 4
and 7.1 of NY/T 391-2013 Environmental Quality of Green Food Producing Areas.

4.2
Requirements for Plant Design and Decoration

The newly designed workshop meets all requirements of the standard GB 50073—2001
Specifications for Design of Clean Workshop.

The renovation of the old plant buildings conforms to the standard "GB 50325-2013 Indoor
Environmental Pollution Control for Civil Construction Projects” in Items 3.1, 3.2, 3.3, 3.4, 3.5
and 3.6.

The building materials of the new and old plant buildings shall meet all requirements of the
standard GB 6566-2010 Radionuclide Limits for Building Materials.

Relevant requirements of reference standard "GB 50015-2010 Specifications Design of
Building Water Supply and Drainage" for plant water supply and drainage.

Relevant requirements of JGJ16—2008 Specifications for Electrical Design of Civil
Buildings are implemented for power transmission and distribution in workshops.



The lightning protection design of plant buildings meets the requirements of the standard GB
50057 —2011 Specifications for Lightning Protection Design of Buildings.

Item 7 of the Reference Standard for Lighting in Plant Non-production Space "GB 50034 —
2013 Architectural Lighting Design Standard".

Requirements for Plant Factories Decoration:
All decoration materials conform to CCEL national environmental protection certification.

The decoration materials meet the requirements of items 3.1.2, 3.3.5, 3.4, 3.5 and 3.6 in the
standard GB 50325-2013 Indoor Environmental Pollution Control for Civil Construction Projects.

The ground waterproof treatment materials and marking materials in the plant shall conform
to CCEL national environmental protection certification.

The ground shall be marked with AREA and PASSAGE.

The area identification symbol should be obviously different from the color of the wall
surface and the ground, and the specific color is not limited.

When the plant factory is delivered for use, the total volatile organic compound TVOC in the

plant is <2 mg/m3

After interior decoration, the harmful substances meet the requirements of Table 1, Item 4 of
the Standard DB13/3005-2017 Standard for Limits of Volatile Organic Compounds in
Architectural Coatings and Adhesives.

Third-party confirmation of plant factories requiring EIA indicators before delivery of
plant buildings.

Equipment installation is not allowed without confirmation of EIA indicators. This
provision is mandatory.

4.3
Specifications for Dust-free Workshop Grades

The standards for dust-free workshops established by plant factories shall be implemented in
accordance with Table 2, in which there is 1ISO14644-1 grade correspondence.

The selection of dust-free workshop grade shall be determined according to the plant variety
and planting technology of the plant plant, and shall not be lower than 100,000 grade (ISO Class
8).

The inspection reference standard "GB 50073—2001 Specifications for Design of Clean
Workshop" requires Appendix C.



Table 2: Requirements for Air Cleanliness, Microorganisms and Sedimentated Bacteria in Dust-

free Workshop

Class/ISO14644-1 Maximum Allowable | >5um Number | Maximum Allowable | Sedimentat
Number of Dust Particles/ | of dust particles | Number of Microbes | ed Bacteria
m? Plankton/ m* /Vessel
>0.5Sum Number of dust
particles

Class 100 ISO Class5 | <3500 0 5 1

Class 1000 1SO Class6 | <35000 <250 100 3

Class 10000 ISO Class7 | <350000 <2500 500 10

Class 100000 ISO | <3500000 <25000 1000 15

Class8

Note: If ISO grade is adopted, a description of the quoted items is required.
4.4
Disinfection and Sterilization of Dust-free Workshop
Adhesive sterilization materials are not allowed.

The maximum allowable number of microorganisms and sedimentated bacteria require
disinfection and sterilization.

Sterilization equipment shall conform to CCEL national environmental protection
certification.

Ultraviolet sterilization is adopted to meet the standard GB 15981-1995 Evaluation Methods
and Standards for Disinfection and Sterilization Effect. The second evaluation method and
standard for ultraviolet surface disinfection effect are implemented.

Sterilization by ozone shall comply with the following requirements:
Ozone concentration released in air: 3-5 ppm.
The ozone amount for disinfection and sterilization of nutrient solution is 2.5-3.5 mg/L .

After sterilization and deodorization of ozone, the concentration of ozone in the air in the
workshop is less than 0.1 ppm to meet the working conditions.

Disinfection with liquid disinfectants is in accordance with the third evaluation method and
standard of disinfection and sterilization effect of liquid disinfectants in GB 15981-1995.

During disinfection and sterilization in dust-free workshops, vegetable planting (including
vegetable storage) and personnel retention in the workshops are strictly prohibited.




4.5
Ventilation Requirements for Plant Factories

The air filtration grade of ventilation equipment shall meet the requirements of Table 2 in 4.3
Dust-free Grade Specification.

Building ventilation requirements conform to item 7.2 of GB 50352-2005 General Principles
for Design of Civil Buildings

Ventilation equipment working time requirements:
Ventilation space volume: space volume = plant area <plant height, unit: m°.
Ventilation volume, unit: m*/hr.

According to the space volume and ventilation volume, calculate the ventilation time hr
according to the following formula:

Hr = k * space volume/ventilation, unit: HR, where: K- displacement coefficient (1-4).

Ventilation working time requirements: ventilation time <1.2 hr, allowing multiple
ventilation devices to work in parallel.

Ventilation equipment shall meet the following requirements:
Export wind pressure, unit: Pa, export wind pressure <150 Pa.
At Im away from ventilation equipment, equipment noise <50 db.

The air inlet in the plant needs to detect the carbon dioxide concentration, temperature and
humidity of the air inlet.

The air outlet in the plant needs to detect the carbon dioxide concentration, temperature and
humidity of the air.

During ventilation, the average indoor temperature conforms to 6°C of the nominal
temperature of the planting process.

During ventilation, indoor carbon dioxide concentration and humidity are not limited.

The grade of ventilation filter shall be in accordance with Table 3.

Filter Initial Interm High- Sub-High
Classification Efficiency | ediate Intermediat Efficiency
Efficiency e Efficiency

Particle Size >5.0 >1.0 >0.5
(um)

Counting 20<E<<80 | 20<E<70 70<E<<99 95<E<<99.9
Efficiency

(%)




Note: EN779 and EN1882-1 standards are allowed.

The intake air filter reference standards "GB/T 14295-2008 Air Filter" and "GB T 13554-
2008 High Efficiency Particulate Air Filter".

Filter performance test methods refer to GB T 6165-2008 High Efficiency Particulate Air
Filter performance test methods efficiency and resistance.

For ventilation with an area of more than 1,000 square meters, air quality pre-treatment room
shall be adopted for treatment and then transported into the workshop. The air supply equipment
shall refer to GB/T 23174-2008 Exhaust Fan.

The reference standard for indoor air outlet and ventilation equipment is GB/T 23174-2008
Exhaust Fan.

When the ventilation equipment for indoor air outlet and inlet does not work, outdoor air shall not
enter the plant building through the ventilation equipment.

4.6
Safety and Fire Fighting

Plant factories shall implement the following standards according to the national fire
protection regulations:

Fire Prevention Law of the People's Republic of China, Provisions on Fire Supervision and
Inspection.

Comply with the 3rd requirement of the standard GB 50016-2014 Code for Fire Protection
Design of Buildings.

The construction unit needs to apply to the fire control institutions of the public security
organs for fire control design review, and apply to the fire control institutions of the public
security organs for fire control acceptance after the completion of the construction project.

The Plant Factories can only carry out the third-party confirmation after providing the
acceptance documents of the local public security fire department.

5 Equipment Specifications

Equipment specifications are the basic requirements for plant Plant Factories construction
equipment, and the specific equipment selection needs to be formulated according to the Plant
Factories planting technology.
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Design Requirements of Planting Racking

The height, width, height and arrangement of the planting racking design must first meet the
requirements of planting technology.

The overall strength, stability analysis and bearing capacity of the planting racking need to be
filed with the design calculation sheet.



The maximum beam length of the planting racking is <3 m.
5.1.1

The height of the planting racking is more than >4 m, and the unit load is less than or
equal to <1500 Kg. Refer to the following standards:

According to the standard "GB/T 28576-2012 Industrial Shelf Design Calculation™, the
drive-in racking in item 4.1.2 and the ordinary pallet racking in item 4.3 are designed.

The height of the planting racking is more than >10 m, and the unit load is more than or
equal to >400 Kg, so the finite element overall analysis report shall be provided, and the stability
check calculation is not required for providing the finite element analysis report.

The thin-walled cold-formed steel members meet the requirements of the standard GB
50018-2002 Technical Specification for Thin-walled Cold-formed Steel Structures.

Planting racking: when the height/width is >7, gantry beams need to be added between
planting rackings, stability checking calculation needs to be carried out, and a planting racking
stability calculation sheet is provided for filing.

For stability check calculation reference, the 9th requirement of the standard "GB/T 28576-
2012 Industrial Shelf Design Calculation™ meets the requirements of Items 5.3, 5.5 and 10.1.6 of
the "GB 50018-2002 Technical Specification for Cold-Formed Thin-Walled Steel Structures”.

The stability coefficient refers to items A.1.1-2 and A.2 in table a of appendix a.

Deformation requirements for cross beam of each layer of planting racking: central deflection
h<4.5 mm/m within 8 years.

The R series in GB2822-2005 Standard Size is preferred for the size of the planting rack.
It is not allowed to use nonmetallic materials to make the planting racking.
5.1.2

The height of the planting racking is <4 m, and the unit load is <900 Kg. Refer to the
following standards:

According to item 4.1 of the standard SB/T 10166-1993 Metal Light Combined Shelf, the
two-column supported combined racking and the four-column supported combined racking are
designed.

The product specification series and size requirements conform to Table 1 of Item 4.3 of
SB/T 10166-1993 Metal Light Combined Racking.

The assembly quality meets the requirements of Item 5.6 of SB/T 10166-1993 Metal Light
Combined Racking, and the dimensional tolerance meets the requirements of Table 3 of Item
5.6.2.3.

The thin-walled cold-formed steel members meet the requirements of the standard GB
50018-2002 Technical Specification for Cold-formed Thin-walled Steel Structures.



Planting racking: when the height/width is >7, gantry beams will be added between the
planting racks, and the stability calculation sheet of the planting racking will be provided for filing.

For stability check calculation reference, the 9th requirement of the standard "GB/T 28576-
2012 Industrial Racking Design Calculation" meets the requirements of Items 5.3, 5.5 and 10.1.6
of the "GB 50018-2002 Technical Specification for Thin-Walled Cold-Formed Steel Structures”.

The stability coefficient refers to items A.1.1-2 and A.2 in table a of appendix A.

Deformation requirements for cross beam of each layer of planting racking: central
deflection h<4.5 mm/m within 8 years.

The design dimensions of the planting racking conform to the R series in the standard
GB2822-2005 Standard Dimensions.

It is allowed to use nonmetallic materials to manufacture the planting rack, which shall meet
the relevant requirements of 5.1.2.

5.2
Anti-corrosion of Planting Racking

The primer and topcoat materials of anticorrosive paint conform to CCEL national
environmental protection certification.

It meets the requirements of Item 11.2 of GB 50018-2002 Technical Specifications for Thin-
Walled Cold-Formed Steel Structures.

Table D.0.2 in Appendix D of GB 50018-2002 Technical Specifications for Thin-Walled
Cold-Formed Steel Structures refers to the service life of primer and topcoat of anticorrosive
coatings.
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VOC (Volatile Organic Compound) in Protective Coating of Planting Racking

Rust-proof paint for planting rack shall conform to CCEL national environmental protection
certification requirements.

When the plant plant is delivered for use, the total volatile organic compound TVOC in the
center of the planting racking is < 0.8 mg/m3.

Refer to Table 1 of Item 4 of DB13/3005-2017 Standard for Limits of Volatile Organic
Compounds in Architectural Coatings and Adhesives for specific limits.

Note: As volatile organic compound VOC(Volatile Organic Compound) can participate in
atmospheric photochemical reaction under certain conditions, other pollution problems will occur.

5.4
Safety Inspection of Planting Racking

Comply with the requirements of clauses 6.1-6.2.3.2 in GB/T 33454-2016 Storage Racking
Usage Specification.



After the plant plant is completed, it will be inspected every 6 months, and key inspection
items will be added when necessary.
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Ventilation for Each Floor of the Planting Racking

Ventilation for each floor of the planting racking is not necessary, but needs to be set
according to the requirements of planting technology.

If ventilation is required, the following requirements shall be met:
Wind speed control range of each layer of the planting racking: 0.5-4 m/min.

The noise of ventilation fan on each floor of the planting racking is <15 db (at the air outlet
0.2m).

5.6
Plane Layout and Main Passage of Planting Racking

The plane layout of the planting racking shall meet the requirements of smooth ventilation
and convenient operation of the plant plant, and the working channel and main channel between
the planting rackings shall conform to the principle of safe operation.

The distance between the planting frame and the building wall is more than or equal to >0.5
m in order to prevent migratory bacteria.

For box-type plant factories composed of metal structural parts, effective protective
measures are taken against migratory bacteria. Allow the planting frame to be arranged close to
the wall surface of the box body.

The spacing between the planting rackings shall be designed in proportion to the width of
the planting rackings, based on the principle of convenient operation, but not less than 0.6 m.

Requirements for main passage: shall not be lower than the minimum width required for
transportation equipment.

The ground of the main passage needs to be marked, and the color is not limited.
5.7
Equipment Requirements for Automatic Operation between Planting Rackings

The distance between the two sides of non-rail equipment and the planting rack shall not be
less than 0.3 m.

The distance between the two sides of track equipment and the planting frame shall not be
less than 0.2 m.

When the height/width of the automatic operation equipment is >3, the stability calculation
sheet of the equipment shall be provided for filing.

5.8



Lamps for Planting Rackings

The lamp meets the requirements of the standard "T/SZFAA 01-2018 Spectral Parameters
Specifications for Plant Artificial Radiation Sources”.

The test report meets the requirements of Appendix A to the "Specifications for Spectral
Parameters of Plant Artificial Radiation Sources by T/SZFAA 01-2018".

The light source spectrum meets the spectral requirements of planting technology.

Plant light spectrum parameters must meet the supply requirements of planting technology.
The SQD peak shift of the 10000 hr light source is <3 nm.

PPF attenuation of 10000 hr light source <10%.

The initial value for calculating PPF attenuation is the light supply required by the spectral
parameters of the planting process.

Air cooling and water cooling are not recommended for multi-storey plant lamp.
Air cooling and water cooling are allowed in mixed light plant factories.
Artificial light plant plant lamp IP shall not be lower than 1P53.

The IP of mixed light plant plant plant lamp shall not be less than 1P65.

The lamp enclosure protection and IP code reference standard "GBT 4208-2017 Enclosure
Protection Level (IP Code)", the general requirements for lamp enclosure protection conform to
the requirements of Article 11-15.

It is necessary to provide the electrical connection diagram of lamps for the record.

Lamps and lanterns materials conform to CCEL national environmental protection
certification requirements.

The safety performance of lamps shall comply with relevant requirements of GB 7000.1-
2015 Lamps Part 1: General Requirements and Tests.

The electrical performance of lamps shall comply with the relevant requirements of the
standard GB 17625.1 Electromagnetic Compatibility Limits Harmonic Current Emission Limits
(Input Current for Each Phase of Equipment <16A).

The electromagnetic performance of lamps shall comply with relevant requirements of GB
17625.2-11 Electromagnetic Compatibility Test and Measurement Technology.

For plant lamps controlled by wireless network, system data shall be submitted for filing.
5.9
Concentration Control of CO2

The average CO2 concentration control capability of plant factories ranges from 600 ppm to
1800 ppm.



The specific carbon dioxide concentration control amount is determined by the planting
process.

Equipment generating carbon dioxide from chemical reaction shall not be placed in the plant
building, and carbon dioxide gas shall be transported by pipeline.

The carbon dioxide concentration measurement probe shall not be less than one probe per 20
m2, with measurement accuracy < 5%, and the measurement sensor shall be calibrated regularly.

The accuracy and service life of carbon dioxide probe need to provide parameter filing,
which is the production accident analysis filing.

When working on site, the concentration of carbon dioxide is <2000 ppm, which is
mandatory.

5.10
Temperature and Humidity Control

The temperature control capability in the production room of the plant plant is within the
range of 18-30°C.

The relative humidity control capability in the production room of the plant plant is within
the range of RH: 50-90%.

The specific temperature and humidity values are controlled according to the parameters
proposed by the planting process.

The temperature measurement probe shall not be less than one every 30 m2, and the
measurement accuracy shall be < 1°C, and the measurement sensor shall be calibrated regularly.

Humidity measurement probes shall not be less than one probe per 50 m2, with
measurement accuracy < 4% RH, and measurement sensors shall be calibrated regularly.

The accuracy and service life of temperature and humidity probes need to be provided with
parameter filing, which is the production accident analysis filing.

Calculation of energy efficiency ratio of air conditioning, including EER and COP.

Refrigeration energy efficiency ratio (EER)= refrigerating capacity (W)/ refrigerating power
consumption (W).

Heating energy efficiency ratio (COP)= heating amount (W)/ heating power consumption
(W).

It is required that the energy efficiency grade of air conditioning equipment is >3.

Reference standards for energy efficiency grades are GB 12021.3-2010 Energy Efficiency
Limits and Energy Efficiency Grades for Room Air Conditioners and GB 21455-2013 Energy
Efficiency Limits and Energy Efficiency Grades for Speed Controllable Room Air Conditioners.

5.11

Requirements for Pipe Fittings



Pipeline fittings for production need to provide design calculation sheets for flow rate,
pressure and temperature resistance for filing.

Provide pipe fitting layout drawings for filing.
The inlet and outlet of production pipelines need to be controlled by stop valves.
Trench fittings shall not be used except for blowdown.

The use of electromagnetic control valves requires the provision of electrical drawings for
the record.

Raw materials used for production pipeline fittings shall meet the requirements of food grade,
and sanitary grade may be adopted for special requirements.

The materials of the contact parts of metal valves for production with water or nutrient
solution shall meet the requirements of food grade, and sanitary grade may be adopted for special
requirements.

Inspection reports shall be provided for the materials made of pipe fittings for production.
5.11.1

Applicable Standards for Materials

The materials meet the following national standards:

Meet the requirements of paragraphs 3.1 and 3.2 of GB 4806.1-2016 National Food Safety
Standard General Safety Requirements for Food Contact Materials and Products.

Meet the requirements of the standard GB 4806.7-2016 National Food Safety Standard
Plastic Materials and Products for Food Contact.

Meet the requirements of various indexes in Tables 1, 2 and 3 of the standard GB 4806.9-
2016 National Food Safety Standard Metal Materials and Products for Food Contact.

5.11.2
Execution Standard of Migration Test

Comply with the requirements of the standard GB 5009.156-2016 General Principles of
Soaking Test Methods for Food Packaging Materials and Their Products.

Meet the requirements of the standard GB 31604.1-2015 General Rules for Migration Tests
of Food Contact Materials and Products.

Comply with the requirements of the standard GB 31604.9-2016 National Food Safety
Standard, Determination of Heavy Metals in Food Contact Materials and Products and Food
Simulants.

5.12

Material Requirements for Planting Grooves (Tubes) and Planting Boxes



This material requirement includes planting basket, planting board, planting cotton, etc.

The longest dimension of the planting groove (tube) and the planting box has a central
deflection h<0.004x maximum dimension within 3 years, in mm.

Materials such as planting troughs (pipes), planting boxes, planting baskets, planting plates,
planting cotton, etc. shall conform to CCEL national environmental protection certification
requirements.

The materials and experiments made of hydroponic planting troughs and boxes shall meet
the requirements of 5.11.1 and 5.11.2.

The above-mentioned materials need to be provided with test reports for filing.
5.13
Requirements for Nutrient Solution Storage Tanks

Volume of planting liquid = working volume of planting tank (box)+volume of conveying
pipeline.

The volume of nutrient solution storage tank >1.5x the volume of planting solution.

The hydroponic nutrient solution storage tank needs to be equipped with a visual liquid level
meter and a liquid level sensor.

The hydroponic nutrient solution storage tank needs to meet the requirements of manual
cleanability.

The hydroponic nutrient solution storage tank shall not be placed in an environment without
disinfection and sterilization.

Nutrient solution pumping and discharging equipment shall not be placed in the storage box.

The materials and experiments of hydroponic nutrient solution storage tank shall meet the
requirements of paragraphs 5.11.1 and 5.11.2.

The materials made from the hydroponic nutrient solution storage box need to provide test
reports for the record.

5.14
Reflux Ultraviolet Sterilization of Inorganic Salt Nutrient Solution

The ultraviolet peak wavelength is between 250 nm and 270 nm, and the standard peak
wavelength is 253.7 nm.

Ultraviolet light is evenly distributed at 0.1-0.2 m above the liquid level, and the liquid level
height is less than 0.15 m.

Effective dose of liquid surface ultraviolet ray (measured when the lamp tube is free of scale)
>70 mJ/cm2.

Time for liquid to pass through ultraviolet radiation area (s): 3 <s < 10.



The ultraviolet lamp is ozone-free, which will generate a small amount of ozone in actual
use. It should meet the requirement of ozone production <Img/hr, and ventilation equipment can
be set separately.

The suitable temperature range for ultraviolet disinfection is 20-40°C.

The amount of ultraviolet radiation is lower than 70% of the initial value and should be
replaced in time. The limit is that the surface of the lamp tube does not contain scale.

The ultraviolet lamp tube shall periodically eliminate scale.

In the reference standard GB/T 19857-2005 Ultraviolet Disinfection Equipment for Urban
Water Supply and Drainage, Appendix C Ultraviolet Effective Dose measurement Method and
Appendix D Ultraviolet Average Dose measurement Method are used for ultraviolet disinfection
measurement methods.

The design document of ultraviolet equipment refers to appendix e of GB/T 19857-2005
ultraviolet disinfection equipment for urban water supply and drainage, and provides the design
document for the record.

Reflux UV sterilization tank adopts food-grade UV resistant materials.
5.15
Specification for Disinfection, Sterilization and Cleaning of hydroponic systems

Standards for disinfection, sterilization and cleaning of hydroponics systems shall be
formulated by the planting technology and filed.

Disinfection, sterilization and cleaning of hydroponics systems in plant factories shall not be
less than 2 times a year.

After disinfection, sterilization and cleaning of the hydroponic system, the residual amount
of the system shall not affect the planting effect.

Inspection methods refer to GB/T 5750.1, GB/T 5750.4, GB/T 5750.6, GB/T 5750.11, GB/T
5750.13 of the series standards of GB/t5750 standard inspection methods for drinking water.

5.16
Requirements for Nutrient Solution Regulation and Control System

The temperature T, pH value and EC value of nutrient solution need to be equipped with
measurement equipment at the inlet and outlet of nutrient solution supply, and the measurement
accuracy meets the relevant requirements of Article 6.1.1 of this standard.

For the equipment for on-line preparation and control of pH value, EC value of nutrient
solution and content of each element used in nutrient solution formula, the equipment designer
shall provide error and precision indexes for reference of planting technology and design
documents for filing.

The materials in contact with nutrient solution inside metering pumps used for online
preparation shall meet the requirements of standards 5.11.1 and 5.11.2.



The materials in contact with nutrient solution inside the solenoid valve used for on-line
preparation shall meet the standard requirements of clauses 5.11.1 and 5.11.2.

5.17

Requirements for Water Quality and Heavy Metal Pollution Limit
5.17.1

Water Quality Requirements for Production Water

It must meet the requirements of the standard GB 5749-2006 Sanitary Standard for Drinking
Water.

Water quality inspection meets the requirements of the standard GB/T 5750.1 ~ 13-2006
Standard Test Method for Drinking Water.

The minimum requirements for water for organic substrate cultivation and production shall
conform to the requirements of the standard GB 5749-2006 Sanitary Standard for Drinking Water,
or the following requirements.

The production water for nutrient solution can be prepared by secondary preparation
according to the standard "GB 5749-2006 Sanitary Standard for Drinking Water" to become the
production water.

The produced water meets the basic requirements (Table 4):

Table 4 General Limits of Production Water

Name Symbol | Numeri | Unit Remarks
c

Ph Value pH 640.5 Measurement: latm and
25C

Soluble Salt EC <0.25 mS/Cm Measurement: 25C

Concentration in

Solution

Dissolved Oxygen DO =5 mg/L Measurement: latm and
25C

Chemical Oxygen COoD <3 mg/L ppm metering can be

Demand used

Biochemical Oxygen BOD <1 mg/L Biochemical oxygen

Demand demand for 5 days

Turbidity <1 NTU Measurement: latm and
25C

Sodium Chloride NaCl <0.05 mg/L




Residual Chlorine <0.3 mg/L After storage for 12 hours

Fluoride <1.0 mg/L

Selenium <0.01 mg/L

Total Hardness 100450 mg/L Based on calcium
carbonate (CaCo3)

Total Coliform Group 0 MPN/100mL | CFU/100mL unit can be
used

Thermostolerant 0 MPN/100mL | CFU/100mL unit can be

Coliform Group used

Escherichia Coli 0 MPN/100mL | CFU/100mL unit can be
used

Total Number of <<100 | CFU/100mL

Colonies

Volume Activity of Total <0.5 Bg/L Standard reagent and

o Radioactivity distilled water

Benzene <0.01 mg/L

Hexachlorocyclohexane BHC <0.005 mg/L Chemical name:

(Total) hexachlorocyclohexane

Dichloro Diphenyl DDT <0.01 mg/L

Trichloroethane

EC Value EC <0.25 ms/cm

Note: Inorganic salt nutrient solution uses water to detect COD, while organic nutrient
solution uses water to detect BOD.

Note: Reference Standard for Unconventional Indicators and Limits of Water Quality "GB
5749-2006 Sanitary Standard for Drinking Water" Table 3.

The determination of chemical oxygen demand for water for hydroponic production
conforms to the standard GB 11914 Water Quality Determination of Chemical Oxygen Demand
Dichromate Method.

The measurement of water for hydroponics production conforms to the standard "GB/T
5750 .1-13 Standard Test Methods for Drinking Water".

5.17.2
Requirements for Pollution Limits of Heavy Metals in Substrates and Inorganic Salts

Cd and Hg are the main heavy metal pollution and potential ecological risk factors in the
cultivation substrate, while Cr, Cu, Pb, Zn and As have less pollution capacity.


javascript:;

The heavy metal pollution limit standard for cultivation substrates shall be implemented in
accordance with Table 1 of 4.1.2 of this standard.

The measurement method is implemented in Table 4 of Iltem 7.2 of GB 15618-2018 Soil
Environmental Quality Agricultural Land Soil Pollution Risk Control Standard.

Purity requirements of inorganic salts: analytical purity is preferred, and chemical purity can
be used under the condition that the interfering impurities do not interfere with the Measurement
of proportioning concentration.

Inorganic salt material suppliers need to provide heavy metal content determination reports
for the record.

The supplier of the cultivation substrate needs to provide the heavy metal content
determination report for the record.

5.17.3
Requirements for Heavy Metals Limit in Production Water

The heavy metal limit of production water includes production water and added components
is referred to Table 5.

Nutrient solution suppliers (including self-made ones) need to provide heavy metal content
determination reports for the record.

Table 5 Limited Values of Heavy Metals and Other Metals in Production Water

No. Elements Limit Value Unit Compatibility
Cadmium
1 <0.003 mg/L
(Cd
Hydrargyru
2 yarargy <0.001 mg/L
m (Hg)
Arsenic
3 <0.01 mg/L
(ASs)
4 Plumbum “0.01 "
. m
(Pb) = g
Chromium Nutrient solution
5 <0.05 mg/L
(Cr) 5.5<pH<6.5
Copper
6 <0.1 mg/L
(Cw - g
7 Nickel <0.002 /L
. m
(Ni) = g
Zinc
8 <0.2 mg/L
(Zn)
9 Stannum <0.001 L
. m
(Sn) - g




Part of the limit values in this table is referred to the standard GB 2762-2017 National Food
Safety Standard-Limits of Pollutants in Foods

The heavy metal content measurement reference standard "GB/T 5750.6-2006 Standard Test
Methods for Drinking Water Metal Indicators" requires that the measurement conform to the
heavy metal measurement standards specified in Table 6.

Table 6 Measurement Standards for Heavy Metal Content

No. | Element Reference Standard Compatibility
s
1 Cadmiu | GB/T 7471 Water quality-Determination of plumbum-
m Spectrophotometric method with dithizonc
(Cd
2 Hydrarg | GB/T 7468 Water quality-Determination of total
yrum | hydrargyru- Cold atomic absorption spectrophotometer
(Hg>
3 Arsenic | GB/T 7485 Water quality- -Determination of total
(As) | arsenic
Sodium diethyldithioc abamate spectrophotometric met
hod
4 Plumbu | GB/T 7475 Water quality-Determination of copper,
m zinc, plumbum and cadmium- Nutrient
(Pb) | Atomic absorption spectrophotometer solution
5 | Chromiu | GB/T 7467 Water quality-Determination of hexavalent 5.5=pH=6.5
m chromium-Diphenylcarbazide spectrophotometric
(Cr) | method
6 Copper | GB/T 7474 Water quality-Determination of copper-
(Cw | Sodium diethyldithiocarbamate spectrophotometric
method
7 Nickel | GB/T 11910-1989 Water quality-Determination of
(Ni) | nickel-Dimethylglyoxime spectrophotometric method
8 Zinc | GB/T 7472-1987 Water quality-Determination of zinc-
(Zn) | Spectrophotometric method with dithizonc

9 Stannum
(Sn)

GB/T 5750.6-2006 Standard Test Methods for Drinking
Water-Metallic Indicators

Note: The testing methods specified in other standards different from this table need to be

noted.
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5.18
Requirements for Waste Nutrient Solution and Sewage Discharge

The waste nutrient solution belongs to high-salt liquid. If the discharged liquid reaches the
limit value in Table 7, it belongs to secondary discharge according to the standard GB 18918-2002
Emission Standard for Pollutants from Urban Sewage Treatment Plants and needs to report to the
local environmental protection quality supervision department.

Table 7 Limited Value of Waste Nutrient Solution

Name Limit Value Unit Remarks
COD >100 mg/L COD and BODS5 reach the limit
value separately
BOD5 >30 mg/L COD and BODS5 reach the limit
value separately
DO <3 mg/L
Suspended >30
Solids SS
Escherichia >1000 pc/L
coli

Note: The determination of waste nutrient solution requires the nutrient solution supplier to
propose according to the planting technology and provide documents for filing.

Technical measures for recovery and reuse of waste nutrient solution and zero
discharge of nutrient solution shall be adopted as far as possible.

6 Planting Technology

The plant planting in the plant factories is the implementation process of the planting
technology under the artificial environment constructed by the plant factories. The planting effect
of the plant plant is the performance of the planting technology. Most equipment requirements and
control parameters of the plant factories are set according to the planting technology. The planting
technology is the main body of the plant factory operation.

Different plant varieties and different growth stages of the same plant have corresponding
agronomic measures for the planting technology. The plant factory design is designed and built
around the planting technology.

Planting process instructions need to be filed.

Note: This standard does not specify the planting techniques for specific plant varieties. The
plant factory designer shall provide the planting techniques separately according to the agronomic
requirements of the planted varieties.



6.1
Specification for Soilless Culture

Plant factories can adopt inorganic salt nutrient solution culture, organic nutrient solution
culture, organic substrate culture, inorganic substrate and nutrient solution culture.

6.1.1
Specifications for inorganic salt nutrient solution

A large number of elements in the inorganic salt nutrient solution meet the requirements of
item 4 in the standard NY 1107-2010 Water Soluble Fertilizer for Large Elements. The inspection
method is in accordance with the requirements of items 5 and 6 in this standard.

The content elements in inorganic salt nutrient solution meet the requirements of item 4 of
the standard NY 2266-2012 Medium Content Element Water Soluble Fertilizer. The inspection
method is in accordance with the requirements of items 5 and 6 in this standard.

Trace elements in inorganic salt nutrient solution meet the requirements of item 4 in the
standard "NY 1428-2010 Trace Element Water Soluble Fertilizer". The inspection method is in
accordance with the requirements of items 5 and 6 in this standard.

Amino acids shall meet the requirements of Item 4 of the Standard NY 1429-2010 Water
Soluble Fertilizer Containing Amino Acids. The inspection method is in accordance with the
requirements of items 5 and 6 in this standard.

Humic acid meets the 4th requirement of the standard "NY 1106-2010 Water Soluble
Fertilizer Containing Humic Acid". The inspection method is in accordance with the requirements
of items 5 and 6 in this standard.

The limit requirements for heavy metals in inorganic salt nutrient solution conform to the
limit requirements in Table 1 of Item 4 of the Standard Requirements for Limit of Mercury,
Arsenic, Cadmium, Lead and Chromium for Water Soluble Fertilizers NY 1110-2010. For
experimental methods, refer to Items 5 and 6.

The production water for preparing nutrient solution meets the requirements of item 5.17 of
this standard.

Requirements for pH value of inorganic salt nutrient solution: pH range is 5.5 ~ 6.5,
Measurement accuracy is #0.1 pH

The EC value of inorganic salt nutrient solution ranges from 2.0 to 4.5 ms/cm, and the
Measurement accuracy is 0.1 EC.

The specific EC value of inorganic salt nutrient solution needs to be adjusted according to
specific planting varieties.

The working liquid temperature of inorganic salt nutrient solution should be kept in the
range of 18 ~ 22°C, and the Measurement accuracy should be £1°C.



DO of dissolved oxygen in inorganic salt nutrient solution is = 5 mg/L, and the
Measurement accuracy is #0.10 mg/L.

The inorganic salt nutrient solution requires ultraviolet disinfection and sterilization, refer to
item 5.14 of this standard.

Inorganic salt nutrient solution needs to be matched with impurity filtering device, and the
size of filtering sieve holes needs to meet the requirements of planting technology.

Sieve size range: 990-280um (Corresponding to Taylor system: 16-48) .

For special filtration, please refer to table 2 series of item 5 in the standard GB T 6005-2008
basic dimensions of mesh of test screen wire woven mesh, perforated plate and electroformed
sheet.

Screen materials are food grade and SGS environmental protection certification is required.
Inorganic salt nutrient solution toxic substances meet the requirements of Table 8.

Table 8 Requirements for Limit of Toxic Substances

Name Limit value Unit
Benzene 2.5 mg/L
BHC (benzene <0.02 mg/L
hexachloride)
DDT (Dichloro- <0.02 mg/L
Diphenyl-
Tricgloroethane)
Fluoride (F) <3.0 mg/L
Hydroxybenzene <1.0 mg/L
Escherichia coli <1000 pc/L

The preparation of inorganic salt nutrient solution needs to provide filing materials meeting
the above requirements.

It is allowed to prepare inorganic salt nutrient solution according to the agronomic
requirements of plant characteristics. Detailed preparation instructions, heavy metal limit
requirements and experimental methods shall be provided if it does not conform to the above
specifications, and filing materials shall be provided.

6.1.2
Specifications for Substrate Cultivation with Integration of Water and Fertilizer

Food-grade containers are used for placing cultivation substrates, and SGS environmental
protection certification is required.



The content of heavy metals in water-soluble fertilizers meets the requirements of the
standard NY 1110-2010 limit requirements for mercury, arsenic, cadmium, lead and chromium in
water-soluble fertilizers.

With organic matrix, it is necessary to provide component content and heavy metal
measurement report for filing.

With inorganic matrix, it is necessary to provide component content and heavy metal
measurement report for filing.

Water for integrated water and fertilizer production meets the requirements in Table 4 of
5.17.1.

The materials of water and fertilizer integration equipment meet the requirements of
paragraphs 5.11.1 and 5.11.2.

Sterilization equipment for water and fertilizer integration substrate cultivation needs to
provide safe operation instructions.

6.1.3
Specifications for Vegetable Substrate

The quality of vegetable substrate with decomposed organic materials and natural minerals
as the main components meets the requirements of the standard NY/T 2118-2012 Vegetable
Substrate.

Using inorganic salt nutrient solution as seedling container material meets the requirements
of 5.11.1 and 5.11.2.

7 Specifications for Electrical Safety of Production Systems

Electrical safety of production system includes plant lamp and control system, nutrient
solution control, production water control, disinfection and sterilization control, electrical parts of
equipment in humid environment, contact electrical equipment, etc.

Plant lamps need to fully meet all requirements of items 8, 10 and 11 in the standard GB
7000.1-2015 Lamps Part 1: General Requirements and Tests.

Relevant electrical parts such as plant lamps, nutrient solution control, production water
system, etc. refer to the requirements of GB/T 3805-2008 Extremely Low Voltage (elv) Limits.

The electrical power supply of the production system must be insulated from the ground by
an insulating layer.

Electrical power supply and metal parts of electrical devices of production system must be
grounded.

Relevant requirements of "DB31/167-2002 Electric Leakage Protection and Distribution
Equipment" as the reference standard for electric leakage protection of production systems.



Regularly carry out electrical leakage safety inspection and make inspection records for the
record.

8 Quiality Dectection

Quality measurement includes:

Nutritional component measurement: water content, water activity, protein and amino acids,
crude fat, ash, total dietary fiber, carbohydrate, total carbohydrate, energy, total fat, saturated fat,
cholesterol, soluble dietary fiber, total sugar, sodium, iron, calcium, vitamins (A, B, C, D, K, B1,
B2, B6, etc.), and other minerals in food.

(1) Pesticide residue measurement.
(2) Nitrate content measurement, nitrite content measurement.
(3) Heavy metal measurement.

(4) Measurement of harmful substances: formaldehyde measurement and organochlorine
measurement.

(5) Determination of pyrimethanil, mepanipyrim, myclobutanil and azoxystrobin residues.

(6) Microorganism and parasite measurement: total number of bacteria, coliform group,
mold and yeast, escherichia coli, shigella, staphylococcus aureus, salmonella, carbendazim
measurement, mold, yeast, pathogenic bacteria, etc.

(7) Measurement of residue limit of plant growth regulator.

The quality measurement meets the requirements of "GB 2762-2017 National Food Safety
Standard-Limit of Pollutants in Food".

The quality measurement report needs to be filed.

Quality measurement refers to the following standards:

GB/T 5009.38-2003 Method for Analysis of Sanitary Standards for Vegetables and Fruits
GB 2762-2012 Limit of Pollutants in Food

GB 2763-2016 National Food Safety Standard Large Residue Limits of Pesticides in Foods
Limit of nitrate in vegetables

GB 5009.22-2016 Determination of Aflatoxin Groups B and G in National Food Safety
Standards

GB2763-2014 Maximum Residue Limits of Pesticides in Food
9 Specifications for Product Packaging and Transportation

Refer to the following standards:



GB 4806.7-2016 National Food Safety Standard Plastic Materials and Products for Food
Contact

GB 9685-2016 National Food Safety Standard Use Standard of Additives for Food Contact
Materials and Products

NY/T 658-2015 General Guidelines for Green Food Packaging

GB 8868-1988 Vegetable Plastic Turnover Box

NY/T 1056-2006 Green Food Storage and Transportation Guidelines
9.1

Product Labeling and Anti-counterfeiting Specifications

Product label:

The name of the product, the standard number of the product, the trademark (if any), the name
of the production unit (or enterprise), the detailed address, the place of origin, the
specifications, the net content and the packaging date shall be marked on each package, and
the handwriting on the mark shall be clear, complete and accurate.

Security label:

Sticking the label with a reflective sticker to seal the product, using the laser label and bar
code on the sticker to query the product and trace it back.

10 Quality Guarantee Period

The quality guarantee period of hydroponic vegetables shall not exceed 4 days.
The quality guarantee period for organic substrate cultivation shall not exceed 5 days.

The quality guarantee period of living vegetables shall not exceed 10 days.
11 Third-Party Confirmation of Plant factories

The third-party confirmation of the plant factories is the unanimous confirmation of the expert
team from the technicality, rationality and enforceability of the contract. The purpose is to
ensure that the plant factories conform to the scientific nature of the construction
specifications and technical specifications and technically guarantees the interests of both
parties to the contract. The third-party confirmation is a technical measure to maintain the
healthy development of the plant factories.

Both parties to the contract are required to issue a power of attorney.

The third party of the plant factories confirms that it only confirms the feasibility of
technology and equipment.

Technical confirmation of the contents and terms of the plant factories design document.
Technical confirmation of plant factories construction data filing form.

The third party of the plant factories confirms that the equipment quality assurance of the
plant plant is not included.

The third party of the plant factories confirms that it is not responsible for the execution of
the contract.



The expert team consists of not less than 7 highly specialized experts and professors.

The third-party confirmation process of plant factories refers to the relevant documents
formulated by this standard management unit (SZFAA).

12 Record Form of Plant Plant Construction Data

The designer of the plant factories needs to provide a design document filing form. For the
filing form, refer to Appendix A.

13 Contents and Terms of Plant Plant Design

Please refer to Appendix B for the contents and terms of the plant design document.



Appendix A: Record Form of Plant Factory Construction Data

No. Name of Record Materials Date | Remarks
1 Environmental Impact Assessment Report on Geographical
Environment of Local Atmosphere
2 Fire Protection Design Review
3 Design Calculation of Planting Racking
4 Stability Calculation of Planting Racking
5 Stability Calculation of Automatic Operation Equipment between
Planting Rackings
6 Plant Lamp Measurement Report
7 Electrical Connection Diagram of Lamps and Lanterns
8 Data of Wireless Network Control System
9 Instructions on Precision and Service Life of Carbon Dioxide Probe
10 Instructions on Precision and Service Life of Temperature and
Humidity Probe
11 Design and Calculation of Flow, Pressure and Temperature of Pipe
Fittings
12 Electrical Diagram of Electromagnetic Control Valve
13 Inspection Report of Pipe Fittings Materials
14 Test Report of Planting Groove and Planting Box Materials
15 Inspection Report on Material of Liquid Storage Tank
16 Design of Ultraviolet Reflux Disinfection and Sterilization
17 Specification for Disinfection, Sterilization and Cleaning of
Hydroponic Systems
18 Design of Nutrient Solution Regulation and Control System
19 Failure Nutrient Solution Determination Documents
20 Description of Planting Technology
21 Description of Preparation of Inorganic Salt Nutrient Solution
22 Description of Nutrient Substrates for Integration of Water and
Fertilizer
23 Quality Inspection Report
24 Heavy Metal Limit Test Report for Products
25 Third Party Confirmation of Plant Factories Authorized by Contract
26 Design Handbook of Plant Factories




Appendix B: Contents and Terms of Plant Factory Design

1. Overview
Type of plant factories
Overview of geographical environment and climate
Overview of planting equipment
Overview of planting technology
Overview of general requirements
2. Contents of Plant Factory Planning
Building requirements
Building structural requirements
Environmental protection requirements of surrounding areas
Water supply and drainage requirements
Power supply and safety requirements
Natural light conditions in planting space
Indoor ventilation specification requirements
Environmental protection requirements for protection and decoration of indoor components
Design requirements of ventilation and dust chamber
Requirements for spacing and passage of planting racks
Requirements for inlet isolation and protection
Plant factory emission requirements
3+ Description of Planting Technology
Matrix requirements
Germplasm requirements
Agronomic requirements of different planting varieties
Nutrient solution and parameter control requirements
Indoor temperature and humidity control requirements
Carbon dioxide supply and concentration measurement requirements
Oxygen concentration and measurement requirements
Air composition concentration and ventilation requirements
Requirements for disinfection and sterilization of planting space

Spectral design requirements for planting technology



Requirements for calculation of photon flux density uniformity on planting surface

Compilation specification for planting technology of each vegetable
4. Quality Description

Requirements for vegetable quality inspection

Matrix inspection requirements

Germplasm inspection requirements

Nutrient solution testing requirements

Emission testing requirements for plant factories
5. Description of Equipment and Design

Technical performance parameters of plant light spectrum

Secondary optical design of plant lamp

Electrical performance of lamps

Driving and controlling electromagnetic radiation performance

Accuracy and performance of various sensors

Internet of Things and Internet application description

Environmental protection performance of lamp materials

Design requirements and calculation of temperature regulator

Requirements and calculation of indoor and outdoor ventilation

Design requirements for structural strength of planting racking

Design and calculation of planting racking height

Material requirements for planting grooves and pipes

Design requirements for carbon dioxide supply

Requirements for disinfection and sterilization of indoor and planting equipment

Requirements for protection and disinfection of indoor workers
6~ Total Energy Consumption and Energy Consumption Design of Plant Factories

Estimated energy consumption of equipment

Energy balance
7+ Cost Estimation and Primary Techno-economic Analysis

Estimation of Unit Cost

ROI Analysis



8+ Purchased Parts List
Purchased parts need to conform to general requirements and be easy to purchase.
9. Wearing Parts List
10. Consumption Material List
11. List of Implementation Standards

According to the requirements of this standard and provide plant factory construction data
filing form.

12, Third-Party Confirmation of Plant Factories

Letter of authorization for Third-Party confirmation of contract terms



