General comments
This article describes the characterization of a newly installed indoor aerosol chamber in China to study aerosol formation and the involved chemical gas-phase mechanisms. Technical specifications of the installed instrumentation, as well as the chamber suitability for proposed applications are provided by reporting first experimental results from propene NOx irradiation and a-pinene ozonolysis studies. The propene NOx experiments were compared with results from MCM modeling to evaluate if chemical mechanisms can be studied in this facility, whereas the a-pinene ozonolysis experiments were compared with reported SOA yields to investigate the suitability of the chamber for aerosol formation studies. Relevant parameters for the chamber were evaluated, and the comparison to modeling and literature values make the publication a solid measurement method paper with valuable data. I recommend this article for publication in Atmospheric Measurement Techniques after some minor revisions, mainly clarifications and after improving some language issues, as listed below.
Reply: Thanks for the comments and hard work in reviewing this manuscript.

Specific comments:
[bookmark: _GoBack]Page 7740, Line 12: Was the Teflon reactor self-made? Or was the assembling made by a company?
Reply: The Teflon reactor was self-made by a heat sealing laminator.

Page 7740, Line 18-19: Does the movement of the chamber affect the aerosol (e.g.leading to increasing wall losses)?
Reply: The movement of the chamber will not affect the wall loss of the aerosol. Figure 1 shows the variations of total particle number concentration of ammonia sulfate and ln(N0/Nt) in a wall loss evaluation experiment (mentioned in the paper). During the experiment, the reactor was lowered to maintain a differential positive pressure as the volume decreases due to sampling. As shown in Fig. 1(a), the total particle number concentration varied smoothly without any sudden changes. Meanwhile, the good linearity of ln(N0/Nt) versus time (R2=0.997, Fig. 2(b)) demonstrated that the wall loss rate of the aerosol during the experiment was a constant. So the movement of the chamber will not affect the wall loss of the aerosol. 
[image: ]
[image: ]
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Figure 1. (a) Concentration-time plot of the total particle number of (NH4)2SO4 in a wall loss evaluation experiment. (b) ln(N0/Nt) versus time during the experiment. 

Page 7740, Line 28 - Page 7741, Line 2: Here several sampling ports are described but in Figure 1 (a) it seems that only one line is used for the different on- and off-line instruments and analytical techniques. Can the authors give comments on the homogeneity of the sampling process for each of the used instruments that are operated with different flow rates?
Reply: In fact for different instruments we do use different sampling lines. Figure 1 (a) is a schematic map with only one line to represent the sampling lines. For all the instruments, although they are operated with different flow rates, the residence time of air in the sampling lines are within seconds. AMS, for example, was operated with an air flow rate of about 1.3 mL/min, but we drew air a rate of 1L/min through the sampling line and just bypass majority of air sample through this line. So the homogeneity of the sampling process is not a problem.

Page 7741, Line 7-8: Does the rotation of the fan affect the aerosol (e.g. destruction of them)?
Reply: Although Teflon coated fans were widely used in the chambers to provide homogenous mixing, the influence of the fans on the aerosol was rarely reported (Saathoff et al., 2003; Bloss et al., 2005; Carter et al., 2005; Wang et al., 2011). We did evaluate the influence of fans on the wall loss of the aerosol. Wall loss rates were found to increase with rotation speed of the fan. However, higher rotation speed of fans will provide a better mixing inside the enclosure. To make a balance between lower wall loss and better mixing, we finally secured a fan rotating speed of 700 rpm. At this speed we not only had fairly good mixing as indicated in the manuscript, but had aerosol wall loss rates below that previously reported in the literatures.
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Page 7741, Line 16: Just a comment regarding the emitted wavelength range of the black lamps. Some species can photolyse in this range as well (e.g. peroxy radicals).
Reply: Thanks. “photolyze some organic compounds such as methyl glyoxal” has been changed to “photolyze some species such as peroxy radicals or methyl glyoxal”.( Page 7741 Line 16 of the AMTD version).

Page 7741, Line 20: Were also tests conducted with the usage of different groups of the black lights? Were differences observed among the different groups? Or can are commendation be given how a reduction in light intensities can be realized for this chamber?
Reply: All of the black lamps are divided into 4 separated controlled groups, so there are sixteen combinations to adjust the light intensity. As we tested the JNO2 of the 4 separated groups using a JNO2 filter radiometer (Metcon Gmbh, Germany), we got exactly identical JNO2. Typically we use the full light intensity (all the four groups) to do simulation experiments and measured JNO2 values were also very constant during the simulation.

Page 7742, Line 18: To which temperature the injection system was heated up for the introduction of reactants? Was a possible permeation loss through the FEP-Teflon line observed/evaluated?
Reply: The temperature of the injection system is adjustable according to the boiling point of the injected reactant. For example, we set a temperature to 200ºC for the introduction of α-pinene (boiling temperature: 156 ºC); while for CH3CN (boiling temperature: 82 ºC), we chose a temperature of 100 ºC for introduction. To clarify this, we added “The temperature of the injection port is adjustable according to boiling points of the injected reactants.” is added after “gas chromatography.” in the revised manuscript (Page 7742 Line 18 of the AMTD version). Permeation loss is negligible when injecting reactants through Teflon tubes since the wall of the line is relatively thick. All the reactants are supposed to be flushed into the enclosure. Moreover, the initial concentration of a reactant inside the reactor is in fact determined by both the on-line and the off-line systems, so even there is some loss in the Teflon line, it will not impact the simulation study that traces up and down of chemicals inside the reactor.

Page 7743, Line 15: Are for this GC three detectors simultaneously connected for each analysis?
Reply: Yes. This is a self-modified system that three detectors are simultaneously connected for each analysis.

Page 7745, Line 6: Were all the installed black lights switched on for this temperature homogeneity test?
Reply: Yes. All the installed black lights were switched on. In the revised manuscript we have changed “under black light irradiation” to “with all the black lamps being switched on” (Page 7745 Line 6 in the AMTD version).

Page 7745, Line 13: Was also a test for other compounds performed regarding their mixing behavior in the chamber (e.g. α-pinene)? And were carry-over problems observed from day-to-day experiments from e.g. impacted particles on the fan?
Reply: Yes. We did test the mixing behavior of other compounds. As showed in the Figure 2 below, α-pinene can be well mixed within 1 min after its injection into the reactor. Before each experiment, the reactor was repeatedly flushed with zero air (with fans on) until it is clean enough as indicated by SMPS. Therefore no carry-over problems were observed from day-to-day experiments.
[image: ]
Figure 2.Time series of α-pinene after its injection into the reactor

Page 7746, Line 16: How was the correction for the reaction of O3 and NO in the sampling line done/calculated?
Reply: In the sampling line, there is only dark reaction between O3 and NO:
                                                            (1)
The changing concentration of NO and O3thus can be described as:
(2)
(3)
where k is the rate constant, [NO] and [O3] represent the concentrations of NO and O3, respectively. Since the residence time in the sampling line is only very short(4 seconds), we use equations (4) and (5) below to replace equation (2) and (3), respectively.
(4)
(5)
Then equations (4) and (5) can be written as follows:
(6)
(7)
where [NO]t, [O3]t and [NO]0, [O3]0are the observed and corrected concentrations of NO and O3 at time t, respectively; Δt is the residence time in the sampling line. According to equation (6) and (7), we can calculate the corrected concentrations of NO, O3 and NO2.
(8)
(9)
(10)

Page 7747, Line 22: Just a small question about the duration of atomizing the ammonium sulfate solution - I feel 20 min is quite a long time… Can the authors comment on this?
Reply: Thanks. We have checked the flow rate of the aerosol generation system. When the inlet gas flow rate was 4 L min-1, the outlet flow rate was actually 0.5 L min-1, not 4 L min-1. This might be the reason that the introduction time was quite long. We have revised “4 L min-1” to “0.5 L min-1” (Page 7747 Line 22 in AMTD version).

Page 7749, Line 4-5: Also the absolute values for NO2 concentrations in the chamber are overpredicted by the model. Can the authors give possible reason for this difference in observed and modeled concentration profiles?
Reply: The absolute values for NO2 concentrations were also over predicted at the beginning when Hynes et al. (2005) simulated the propene-NOx photolysis experiments with MCM v3.1. Similar phenomenon was also observed for ethene-NOx photolysis experiments (Bloss et al., 2005; Zádor et al., 2005). It seems that MCM v3.1 may under estimate the NO2 sink at the beginning. Probably some unknown reactions involving NO2 sinks need to be included in the mechanisms to better simulate the NO2 concentration. Further studies are needed to improve the performance of the simulation. In the revised manuscript we added “The peak NO2 concentration is over predicted and probably some unknown mechanisms involving NO2 sinks need to be included for better simulation.” (Page 7749 Line 4-5 in the AMTD version).
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Technical corrections:
Page 7737, Line 4: word usage is not fitting; change for example to “… reactor housed in ”(instead of suspended)
Reply: Thanks. Revised as suggested.

Page 7737, Line 5: the term is also inappropriate (“two banks of black lamps”); maybe change to just “black lamps ”
Reply: Revised as suggested.

Page 7737, Line 23-24: Can the authors give an example for studies examining meteorological effects in smog chamber studies? It sounds not so common to me (wind channel studies?).
Reply: The smog chambers can isolate the influence of meteorological factors, e.g. wind, rain and boundary layer and put the focus on the physical-chemical processes. It seems to be very hard or impossible to examine meteorological effects in smog chamber studies. We tried but could not find an example.

Page 7738, Line 16: Can the authors check if Cocker et al., 2001 really was the first to study aerosol formation? e.g. the following example was published earlier: Tobias, H.J. and Ziemann, P. J.: Compound identification in organic aerosols using temperature programmed thermal desorption particle beam mass spectrometry, Anal. Chem., 71,3428– 3435, 1999.
Reply: Yes. Cocker et al. (2001) was not the first to study aerosol formation. We added some words in the revised manuscript “Tobias and Ziemann (1999) used a 7000L Teflon environmental chamber to generate organic aerosols throughgas-phase reactions of 1-tetradeceneand ozone” (Page 7738 line 16 in the AMTD version) and the related reference before Line 25 Page 7755 in the AMTD version.

Page 7738, Line 28 (+ Page 7743, Line 20): Can the authors unify the reference style according to the journal’s style? Here Q. Zhang et al., 2012 is given, whereas nowhere else the initials of the first name were used.
Reply: We just use Q. Zhang et al., 2012 and Y.L. Zhang et al., 2012 to distinguish different authors. Otherwise Zhang et al. (2012) may be a little bit confusing.

Page 7739, Line 7: I would recommend not restricting the application of planned chamber experiments for low NOx conditions.
Reply: Yes. Our chamber facility are planned to evaluate mechanisms under low NOx conditions. Definitely it can be used for high NOx conditions. In the revised manuscript we added “particularly” before “under low NOx” in Line 7 Page 7739 of the AMTD version.

Page 7739, Line 15: Here are “ions/anions samplers and analyzers” described but no description about them can be found in Table 1. Can the authors add the missing information?
Reply: Revised as suggested.

Page 7741, Line 11: Change to “The Netherlands”
Reply: Revised as suggested.

Page 7742, Line 20: Check the sentence. Is it mean to be “…to prevent the generation of NOx.”?
Reply: Revised as suggested.

Page 7742, Line 2-6: Please check the sentences. Formulation is not good.
Reply: We have revised the sentences.

Page 7744, Line 19: Change to “ammonium nitrate”.
Reply: Revised as suggested.

Page 7746, Line 12 (equation 1) and Line 13: Please change the k into a non capitalized letter.
Reply: Revised as suggested.

Page 7746, Line 21: Change to “off-gassing”
Reply: Revised as suggested.

Page 7746, Line 22: Change to “gas losses”
Reply: Revised as suggested.

Page 7747, Line 6: Change to “…within the range of reported values of….”
Reply: Revised as suggested.

Page 7750, Line 19: Change to “…probably owing to their assumed aerosol density of…”
Reply: Revised as suggested.

Figure 3: Change to “injection of ozone”
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Reply: Revised as suggested.

Figure 7: Change to “This study”; add space between temperature and the unit
Reply: Revised as suggested.
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